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h. i ENT COOPERATION TREA. < 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61 .2) 


To: 

United States Patent and Tradennark 

Office 

(Box PCT) 

Crystal Plaza 2 

Washington, DC 20231 

ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
22 April 1999(22.04.99) 




International application No. 

PCT/EP98/04810 


Applicant's or agent's file reference 
C 1974 PCT 


International filing date (day/month/year) 
31July 1998 (31.07.98) 


Priority date (day/month/year) 
01 August 1997 (01.08.97) 


Applicant 

WANKER, Erich et al 



1. The designated Office is hereby notified of its election made: 

I X I in the demand filed with the International Preliminary Examining Authority on: 

26 February 1999 (26.02.99) 



[ I in a notice effecting later election filed with the International Bureau on: 



2. The election | X | was 

I I was not 

made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer 


The International Bureau of WlPO 




34, chemin des Colombettes 


F. Gateau 


1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 2582645 



VERTRAG 




R DJE INTERNATIONALE ZUS/_ 
DEM GEBIET DES PATENTWeS 



|NARBEIT 



Absender: INTERNATIONALE RECHERCHENBEHORDE 



An 



VOSSIUS & PARTNER 
Postfach 86 07 67 
D-81634 Miinchen 
GERMANY 



EINGEGANGE 

Vossius & Partner 
2 1. Mai 1999 



Frist 
bearb.: 



PCT 



MITTEILUNG UBER DIE UBERMITTLUNG DES 
INTERNATIONALEN RECHERCHENBERICHTS 
ODER DER ERKLARUNG 

(Regel 44.1 PCT) 



TOsendedatum 



Aktenzeichen des Anmelders Oder Anwalts 

C 1974 PCT 


WEITERES VORGEHEN siehe Punkte 1 und 4 unten 


Intematiohales Aktenzeichen 
PCT/EP 98/04810 


Internationales Anmeldedatum 
(Tag/Monat/Jahr) ^ l/QJ / 1 993 


Anmelder 

MAX-PLANCK-GESELLSCHAFT ZUR FORDERUNG OER et al . 



1 . [j} Dem Anmelder wird mitgeteilt. daft der Internationale Recherchenbericht ersteilt wurde und ihm hiermit ubermlttelt wird. 

Einreichung von Anderungen und einer Erklarung nach ArtikeM9: 

Der Anmelder kann auf eigenen Wunsch die AnsprOche der international en Anmeldung andern (siehe Regel 46): 
Bis wann sind Anderungen einzurelchen? 

Die Frist zur Einreichung solcher Anderungen betrSgt Oblichen^/eise zwei Monate ab der Obermittlung des 
fnternationalen Recherchenberichts: weitere Einzelheiten sind den Anmerkungen auf dem Beiblatt zu entnehmen. 

Wo sind Anderungen einzurelchen? 

Unmittelbar beim Internationalen Buro der WIPO. 34. CHEMIN des Colombettes CH-121 1 Genf 20 
Telefaxnr.; (41-22) 740.14.35 

Nahere Hlnweise sind den Anmerkungen auf dem Beiblatt zu entnehmen. 

2. Q Dem Anmelder wird mitgeteilt. daf3 kein interna tionaler Recherchenbericht ersteMt wird und daO ihm hiermit die Erklaruna nach 

Arttkel 1 7(2)a) ubermittelt wird. 



3. 



I I Hinsichtlich des Widerspruchs gegen die Entrichtung einer zusatzlichen Gebiihr (zusatzlicher Gebuhren) nach Regel 40 2 wird 
' — ' dem Anmelder mitgeteilt* daf3 ; 

I I Widerspruch und die Entscheidung hieruber zusammen mit seinem Antrag auf Obermittlung des Wortlauts sowohl des 
Widerspruchs als auch der Entscheidung hieruber an die Bestimmungs^mter dem Internationalen Buro ubermittelt worden 
sind. 



□ 

Weiteres Vorgehen 



noch keine Entscheidung uber den Widerspruch vorliegt; der Anmelder wird benachrichtigt, sobald eine Entscheidunq 
getroffen wurde. 



Der Anmelder wird auf folgendes aufmerksam gemacht: 




Jitungen fur die internationale VerOffentlichung eine Erkiamng dber die ZurOcknah- 
me der internationalen Anmeldung oder des Priorltatsanspruchs beim Internationalen Buro etngehen. 

Innerhaib von 19 Monaten seit dem PrioritStsdatum ist ein Antrag auf internationale vorlSufige Prufung einzureichen. wenn der 
Anmelder den Eintritt in die nationale Phase bis zu 30 Monaten seit dem Priori titsdatum (in manchen Amtern sogar noch linger) 
verschieben mdchte. 

Innerhaib von 20 Monaten seit dem Priorit^tsdatum mu3 der Anmelder.die fur den Eintritt in die nationale Phase vorgeschriebenen 
Handlungen vor alien Bestimmungsdmtern vornehmen. die nicht innerhaib von 19 l\/1onaten seit dem Priorit^tsdatum in der 
Anmeldung oder einer nachtrSglichen AuswahlerklSrung ausgew^hit wurden oder nicht ausgew^hlt werden konnten da fur sie 
Kapitel II des Vertrages nicht verbindlich ist. 





Name und Postanschrift der Internationalen Recherchenbehdrde 
Europaisches Patentamt, P.B. 5818 Patendaan 2 
NL-2280 HV Riiswijk 

'Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
^ Fax: (+31 -70) 340-301 6 


Bevoilm^chtigter Bediensteter 

Jaap Hurenkamp 



Formblatt PCT/ISA/220 (Juli 1998) 



(Siehe Anmerkungen auf Beiblatt) 



ANK. 



iJfcjNGEN ZU FORMBLATT PCT/ISA/22^^ 



Oiese Anmerkungefi sollen grundIogend« Hinweise zur Einreichung von Anderungen gemaR Artikel 19 gebon. Dieaen Anmerkungen 
hegen die Erfordernisae dea Vertraga Ober die internationaJe Zuaammenarbeit auf dom Gebiet des Patontwosans (PCT), der AuafOhmnga- 
ordnung und der Verwattungsrichtlinien zu dieaem Vertrag zugrunde. Boi Abweichungon zwischen diesen Anmerkungen und 

J®^®" letztere ma/3gebend. Nihere Einzelheiten sind dem PCT-Leitfaden fOr Anmeldor, einer Vordffontfichung der 
WlPO, zu entnehmen. a 
Die in diesen Anmerkungen venwendeten Begriffe 'Artiker, "RegeP und •Abachnitt" beziehen sichjeweils auf die Seatimmungen dee 
PCT-Vertraga. der PCT-ALfafuhrungsordnung hzw. der PCT-Verwaitungaricht!inien. 

HINWEISE ZU Anderungen gemAss artikel 19 

Nach Ertialt dea intemahonaien Recherchenbenchts hat der Anmelder die Mfiglichkait, einmal die AnaprOche der intemationalen 
Anmeldung zu 5ndem. Es tat jedoch zu betonen. daft, da alle Teile der Intemationalen Anmeldung (AnaprOche, Beachreibung und 
Zeichnungen) wShrend dea tntematwnalen voriaufigen Prtlfungaverfahrena geAndert werden kfinnen, normalerweiae kerne Notwendgkeit 
beateht, Aiiderungen der Ansprtiche nach Artikei 1 9 einzureichen, au6er wenn der Anmelder z.B. zum Zwecke eines voriaufigen 
SchutZM d» Verfiffenthchung cfieaer Anapruche wunacht oder ein anderer Grund fOr eine Anderung der Anaprtlche vor ihrec intemationa. 
len Verdffentiichung vorliegt, Weiterhin ist zu beachten, da3 ein vodiufiger Schutz nur in einigen Staaten erhaJllich lat 



Welche Telle der Intemationalen Anmeldung k6nnon gedndert werden? 

tm Rahmen von Arlikel 1 9 kdnnen nur die Anapruche ge^dert werxJen. 

In der internationalen Phaae kdnnen die Anaprtlche auch nach Artikel 34 vor der mit der intemationalen voridufigen PrOfung beauf- 
iragten Beh<5rde geSndert (oder nochmala geSndert) werden. Die Beachreibung und die Zeichnungen kdnnen nur riach Artikel 34 
vof der mit der intern ationalen voridufigen Prilf ung beauftragten Beh6rde geAndert werden. 

Beim Eintritt in die nationale Phaae k<5nnen aJle Teile der internationalen Anmeldung nach Artikel 28 oder gegebenenfalls Artikel 
41 geandert werden. " 



BU wann aind Anderungen einzureichen? 

InnefhaJb von zwei Monaten abder Obermrttlung dea intemationalen Recherchenberichta oder innertialb von aechzehn Monaten ab 
dem Pnontatadatum, je nachdem, weiche Friat apdler aWfiuft. Die Anderungen getten jedoch aJa rechtzoitig eingereicht, wenn aie 
dem Internatranalen BOro nach Ablauf der maBgebenden Friat. aber noch vor Abachlu(3 der techniachen Vorbereitungen fQr die 
internationaJe Verdffentlichung (Regei 46.1 ) zugehen. 



Wo aind die Anderungen nicht einzureichen? 

Die Andenjngen konnen nur beim IntemationaJen BOro, nicht aber t»im Anrrieldeamt oder der Intemationalen RecherchenbehSrde 
eingereicht werden (Regei 46.2). 

FaJta ein Antrag auf intemationale voriaufige PrOfung eingereicht wurde/wird, aiehe unten. 



In welcher Form kdnnen Anderungen erfolgen? 

Eine Anderung kann erfolgen durch Streichung einea oder mehrerer ganzer Anapruche. durch HinzufOgung einea oder mehrerer 
neuer Anapnjche oder durch Andenjng dea Wortlauta einea oder mehrerer Anapaiche in der eingererchten Faaaung. 

Far jedea Arwpruchadatt, daa sich aufgrund einer oder mehrerer Anderungen von dem uraprtlnglich eingereictiten Blatt 
unteracheidet, iat ein EraatzWatt einzureichen. 

Alle Anapnache, de aut einem Eraatzblatt eracheinen, aind mit arabiachen Ziffem zu numerieren. Wird ein Anapruch gealrichen, so 
brauchen, die anderen AnapnQche nicht neu numeriert zu werden. Im Fall einer Neunumerienjng aind die AnaprOche fortlaufend zu 
numerieren (VerwaJtungsrichtiinien, Abschnitt 205 b)). 

Die Anderungen aind In der Spraehe abzufassen, In der dtelntematlonale Anmeldung verdffentilcht wird. 



Welche Unterlagen aind den Anderungen belzufQgen? 
Begleltachrelben (Abechnttt 205 b)): 

Die Andenjngen aind mit einem Begleitachreiben einzureichen. 

Oaa Begleitachreiben wird nk;ht zuaammen mit der intemationalen Anmeldung und den geinderten AnaprOchen verdffentlicht. Ea 
tat nicht zu venwechaein mit der 'ErWarung nach Artikel 19(1)* (aiehe unten, 'ErWirung nach Artikel 19 (I)*). 

Das Beglettschrelben Ist nach Wahl dea Anmelders In englischer oder franzdalacher Spraehe abzufassen. Bel engllschspra- 
chlgen Intemationalen Anmeldungen Ist daa Begleitachreiben aber ebenfalls In engllscher, bel franzoslschsprachlgen Inters 
natlonalen Anmeldungen In franzoslscher Spraehe abzufassen. 



Anmerkungen zu Formblatt PCT/lSA/220 (Slatt 1) (Januar 1994) 



ANMERKU.^fcl ZU FORMBLATT PCT/ISA/220 (Fort^l^ng) 



Im Begieitschreibon sind die Unterachiede rwischon don AnsprOchen in der oingereichton Fasaung und den goAnderten AnsprOch* 
anzugeben. So \st insbosondere zu jedem Anspoich in dor intemationalon Anmoldung anzugeben (gteichlautende Angaben zu 
vofschiodenen AnsprOchon Wnnen zusammengefaflt warden), ob 

i) der Anapnjch unverdndort iat; 

ii) dor Anspnjch gesthchen worden ist; 
iti) der Anapruch neu tat; 

K/) der Anapmch einen oder mGhrero AnsprOche in der eingereichten Fasaung ersetzt; 

v) der Anapruch auf die Teilung einea Ansprucha in der eingereichten Fasaung zuruckzufuh ren ist 



Im folgenden aind Beisplele angegeben, wie Anderungen Im Bagleltachreiben zu ariautem sInd: 

1, [Wenn anatelle von uraprOnglich 48 AnaprQchen nach der Andenjng einiger Anaprtche 51 Anaprtlche exiatieren]- 

^« ^^'^PTi^i^^ ^ • ^' 37 bia 4a werden durch ge§nderte AnaprOche gleicher Numerienjng eraelzt; AnaprOche 

30, 33 und 36 unver^ndert; neue Anapn3che 49 bis 51 hinzugefugt." 

2. (Wenn anatelle von ursprtlnglich 1 5 Anspruchen nach der Andemng alter AnaprOche 1 1 AnspnDche exiatieren]* 
•Gednderte AnapnOche 1 bia 1 1 treton an die Steile der Anspnjche 1 bis 15/ 

3, [Wenn urapnjnglich 1 4 AnaprOche exiatierten und die Andenjngen darin bestehen. da(3 einige AnaprOche geatrichen werden und 
neue AnaprOche hinzugefOgt werden): 

AnaprOche 1 bia 6 und 1 4 unverindert; Anspnilche 7 bis 13 geatrichen; neue AnaprOche 15, 16 und 1 7 hinzugefOgt/Oder* An- 
aprOche 7 bia 13 geatrichen; neue AnaprOche 15» 16 und 1 7 hinzugefOgt; alle Obrigen AnaprOche unverSndert/ 

4. [Wenn verschiedene Arten von Andemngen durchgefOhrt werden]: 

■Ansprtche 1 -10 unverflndert; AnaprOche 1 1 bis 13. 18 und 19 geatrichen; AnaprOche 1 4. 15 und 1 6 durch geflnderten An- 
apruch 14 eraetzt; Anapmch 1 7 in geflnderte AnaprOche 15. 16 und 17 unterteill; neue AnspnQche 20 und 21 hinzugefOgt.* 



"ErklSrung nach Artlkel 19(1)" (Regel 46.4) 

Den Andemngen kann eine ErWdmng beigefOgt werden. mit der die Andemngen ertdutert und ihro Auawirkungen auf die 
Beachreilxjng und die Zeichnungen dargeiegt werden (die nicht nach Artikel 1 9 (1) gedndert werden kdnnen). 

Die Erkiamng wtrd zuaammen mit der intemationaJen Anmeldung und den geSnderten Anspri5chen verdffentficht. 
Sla ist In der Sprache abzufassen, In der die Intematlonalen Anmeldung verdffentllcht wird, 

Sie mu3 kurz gehaiten aein und darf , wenn in engliacher Sprache abgefaflt oder tna Engliache ubersetzt. nicht mehr aJa 500 
Wdrter umfassen 

Die Efkiamng iat nicht zu verwechaein mit dem Begfeitschreiben, das auf die Unterachiede zwischen den AnsprOchen in der 
eingereichten Fasaung und den geSnderten Ansprttehen hinweist, und ersetzt letzteres nicht. Sie ist auf einem geaonderten Blatt 
einzureichen und in der tJberachrifl als solche zu Kennzeichnen. vorzugsweise mit den Worten "ErMSmng nach Artikel 19 (1)'. 

Die ErkfAmng darf keine herabsetzenden AufJerungen Oberden inter nationalen Recherchenbericht oder die Bedeutung von in dem 
Benchl angefOhrten Verfiffentlichungen enthaitan. Sie darf auf im intemationaJen Recherchenbericht angefOhrte Verdffentlichun- 
gen, die sich auf einen bestimmten Anspruch beziehen, nur im Zusammenhang mit einer Andemng dieses Anspmchs Bezug 
nehmen. 



Auswtrkungen e<nes bereits gestetlten Antrags auf Intomatlon^evoriauflge PrQfung 

Ist zum Zeitpunkt der Einreichung von Andemngen nach Artikel 19 bereits ein Antrag auf intemationale vortaufigo PrOfung 
geateilt worden, so sollte der Anmelder in seinem Interesae gfeichzeitig mit der Einreichung der Andemngen beim Intemaiion aien 
BOro auch eine Kopie der Andemngen bei der mit der intemationaien voriiufigen PrOfung beauftragen Behdrdo einreichen (siehe 
Regel 62.2 a), erster Satz). 



Auswirkungen von Anderungen hlnslchtlich der Oborsetzung derintemationalen Anmeldung belm Elntrttt In die 
nationale Phase 

Der Anmelder wird darauf hingewieaen. daB bei Eirrtritt in (Se nationale Phase mflglichefweise anstatt oder zusStzIich zu der Ober- 
setzung der AnsprOche in der erngereichten Fassung aine Utjersetzung der nach Artikel 19 ge&nderten AnsprOche an ae 
beatimmten/auagewShtten Amter zu Obermittein ia*. 

Nahere Einzelheiten Ober die Erfordemisse jedes bestimmten/ausgewihrten Amts sind Band II dea PCT-Leitfadens fOr Anmelder 
zu entnehmen. 



Anmerkungen zu Fonmblatt PCT/ISA/220 (Blatt 2) (Januar 1994) 



[TENT COOPERATION TF!(E(«Ty2 NOV 1999 
PQ-p IwlPO PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
C 1974 PCT 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/EP98/04810 


International filing date (day/month/year) 
31/07/1998 


Priority date (day/month/year) 
01/08/1997 


International Patent Classification (IPC) or national classification and IPC 
G01 N33/60 


Applicant 

MAX-PLANCK-GESELLSCHAFT ZUR FORDERUNG ... et al. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, I.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 

I S Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



II 


□ 


111 




IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


IS 



Date of submission of the demand 
26/02/1999 


Date of completion of this report 

2 9. 10. 99 ' 


Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 
/flij) D-80298 Munich 

C^' Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer ^^^^^r^ss^^j^^ 
Wieser, M (l ^ |) 

Telephone No. +49 89 2399 8434 -^.^j^c^ 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP98/0481 0 



I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as "originaliy filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -38 as onginally filed 

Claims, No.: 

1 -25 as originally filed 

Drawings, sheets: 

1/12-12/12 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional obsen/ations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire intemational application. 
H claims Nos. 21-25. 

because: 



Form PCT/IPEA/409 (Boxes l-VIII. Sheet 1) (January 1994) 




1 

INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/EP98/04810 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an intemational preliminary examination (specify): 



K the description, claims or drawings [indicate particular elements belov\/j or said claims Nos. 21-25 are so 
unclear that no meaningful opinion could be formed {specif^}: 

see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no intemational search report has been established for the said claims Nos. . 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 


4,6-9,11,13-20 




No: 


Claims 


1-3,5,10,12 


Inventive step (IS) 


Yes: 


Claims 


13-17 




No: 


Claims 


1-12,18-20 


Industrial applicability (lA) 


Yes: 


Claims 


1-20 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIH. Sheet 2) (January 1994) 



INTERNATIONAL PRELIMINARY International application No, PCT/EP98/04810 

EXAMINATION REPORT - SEPARATE SHEET 



Section III: 

The chemical products according to claims 21-25 are not defined in a way which 
allows to unambiguously identify them. These claims are not clear and do not 
meet the requirements of Article 6 PCT. A meaningful examination of novelty and 
inventive step is not possible. 

Section V: 

1. An amyloid is a fibrous glycoprotein, which at specific diseases (amyloidases) is 
extracelullar deposited in various organs of the body. In general it consists of 
unbranched filamentous fibrils, which are about 10 nm thin and up to 1 pm long. 

EP-A-0 206 302 teaches a method for detection of serum amyloid A protein (SAA) 
or serum amyloid P-component (SAP), wherein a carrier, like a filter paper coated 
with nitrated phenyl groups, is contacted with a sample containing said proteins, 
which were bound to said carrier and thereafter immunologically detected. In the 
case of SAP, calcium ions have to be present (see claims and pages 3-4). 

The disclosure in document A anticipates the subject-matter of claims 1-3,5,10 
and 12. These claims are not novel and do not meet the requirements of Article 
33(2) PCT. 

The subject-matter of claims 4. 6-9,1 1 and 18-20 (as far as they refer to claims 1- 
12) is not based on an inventive concept per se, contrary to the requirements of 
Article 33(3) PCT. 

2. The subject-matter of claims 13-17. and of claims 18-20 (as far as they refer to 
claims 13-17), is not disclosed in the documents cited in the International Search 
report and cannot be derived from said documents in an obvious way, either alone 
or in any combination. These claims seem to meet the requirements of Articles 
3(2) and 33(3) PCT. 



Form PCT/Separate ShGet/409 (Sheet 1 ) (EPO- April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/EP98/0481 0 

EXAMINATION REPORT - SEPARATE SHEET 



Section VIII: 

1 . The subject-matter of independent claim 1 is not clear (Article 6 PCT). 

Article 6 PCT has to be interpreted as meaning not only that an independent claim 
must be comprehensible from a technical point of view but also that it must define 
clearly the object of the invention, that is to say indicate all the essential features 
thereof. 

At present claim 1 does not give any technical feature that would allow a skilled 
person to carry out the claimed detection method. The claim refers to a method 
for detecting specific substances comprising 

(a) contacting a filter with the substances, and 

(b) detecting whether the substances are on the filter. 

This definition of the invention does not contain any technical information (like the 
nature of the filter or the method of detection) and is merely a description of the 
result to be achieved. The information that the substances to be detected are 
indicative of specific diseases (claims 2-5), is unable to define a method of 
detection. 

2. Besides the objection raised in Section III above, the subject-matter of claims 21- 
25, does not seem to be so linked with the subject-matter of claims 1-20 as to 
form a single general inventive concept (Rule 13.1 PCT). 



Form PCT/Separate Sheet/409 (Sheet 2) (EPO- April 1997) 



PATEm" COOPERATION TREATY 



Frorh the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

VOSSIUS & PARTN1 
Siebertstrasse 4 
81675 Munchen 
ALLEMAGNE 


PQ 

"EINGEGANGEN 

Vossius & Partner 
0 3; Nov. 1SS9 

Frist 
bearb.: 


PCT 

NOTIFICATION OF TRANSMITTAL OF 
XHF INJTFRKJATIOMAI PRFI IMINARY 

EXAMINATION REPORT 
(PCT Rule 71.1) 




Date of mailing 0 Q in QQ 
(day/month/year) L 3« 


Applicant's or agenf s file reference 
0 1974 PCT 


IMPORTANT NOTIRCAnON 


International application No. 
PCT/EP98/04810 


Internationa! filing date (day/month/year) 
31/07/1998 


Priority date (day/month/yBar) 
01/08/1997 


Applicant 

M AX-PLANCK-GESELLSCH AFT ZUR FORDERUNG ... et aL 



1 . The applicant is hereby notified that this Intennational Prelinninary Examining Authority transmits herewith the 
intemational preliminary examination report and its annexes, if any, established on the intemationai application. 



2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to ali the elected Offices. 



3. Where required by any of the elected Offices, the Intemational Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices, 



4. REMINDER 

The applicant must enter the national phase before each elected Office by perfomning certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the Intemational Bureau with Form PCT/IB/301). 



Where a translation of the intemational application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the intemational preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each, elected Office concerned. 



For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the IPEA/ 



European Patent Office 
0-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax:. +49 89 2399-4465 



Authorized officer 
Digiusto, M 

Tel.+49 89 2399-8162 



Form PCT/lPEA/416 (July 1992) 



'TENT COOPERATION TRI 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicants or agent* s file reference 
C 1974 PCT 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/EP98/04810 


International filing date (day/month/year) 
31/07/1998 \. 


Priority date (day/month/year) 
01/08/1997 


International Patent Classification (IPC) or national classification and IP 
G01 N33/60 


C 

■ 


Applicant 

MAX-PLANCK-GESELLSCHAFT ZUR FORDERUNG et al. 



1 . This international preiinninary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36, 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

□ This report is also accompanied by AfvJNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6 and :Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3, This report contains indications relating to the following items: 

I S Basis of the report 

Priority ^ 
Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 
Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 



II 


□ 

lEI 


III 

IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 





Date of submission of the demand 
26/02/1999 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-8029S Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Date of completion of this report 



23. 



Authorized officer 
Wieser, M 

Telephone No. +49 89 2399 8434 




Form PCT/IPE A/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP98/0481 0 



I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an [notation under AWcle 14 are "referred to in this report as "onginally fifed"^and are not annexed to 
the report since they do not contain amendments.): ' 

Description, pages: 

1 -38 as originally filed 

Claims, No.: 
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Drawings, sheets: 

1/12-12/12 as originally filed 
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□ the description, pages: 

□ the claims. Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



IIL Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: > 

□ the entire international application, 
la claims Nos. 21-25. 

because: 
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□ the said international application, or the said claims' Nos. relate to the following subject matter which does 
not require an international preliminary examination {specify): 



^ the description, claims or drawings {indicate particular elements below) or said claims Nos. 21-25 are so 
unclear that no meaningful opinion could be formed {specify): 

see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 


4,6-9,11.13-20 




No: 


Claims 


1-3.5,10.12 


Inventive step (IS) 


Yes: 


Claims 


13-17 




No:' 


Claims 


1-12.18-20 


Industrial applicability (lA) 


Yes: 


Claims 


1-20 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following obsen/ations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Section III: 

The chemical products according to claims 21-25 are not defined in a way which 
allows to unambiguously identify them. These claims are not clear and do not 
meet the requirements of Article 6 POT. A meaningful examination of novelty and 
inventive step is not possible. 

Section V: 

1 . An amyloid is a fibrous glycoprotein, which at specific diseases (amyloidases) is 
extracelullar deposited in various organs of the body. In general it consists of 
unbranched filamentous fibrils, which are about 10 nm thin and up to 1 ym long. 

EP-A-0 206 302 teaches a method for detection of serum amyloid A protein (SAA) 
or serum amyloid P-component (SAP), wherein a carrier, like a filter paper coated 
with nitrated phenyl groups, is contacted with a sample containing said proteins, 
which were bound to said carrier and thereafter immunologically detected. In the 
case of SAP, calcium ions have to be present (see claims and pages 3-4). 

The disclosure in document A anticipates the subject-matter of claims 1-3,5,10 
and 12. These claims' are not novel and do not meet the requirements of Article. 
33(2) POT. 

The subject-matter of claims 4, 6-9,1 1 and 18-20 (as far as they refer to clairris 1- 
12) is not based on an inventive concept per se, contrary to the requirements. of 
Article 33(3) PCT. 

2. The subject-matter of claims 13-17, and of claims 18-20 (as far as they refer to 
claims 13-17), is not disclosed in the documents cited in the International Search 
report and cannot be derived from said documents in an obvious way, either alone 
or in any combination. These claims seem to meet the requirements of Articles 
3(2) and 33(3) PCT. 
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Section VHI: 



1. The subject-matter of independent claim 1 is not clear (Article 6 PCT). 

Article 6 PCT has to be interpreted as meaning not only that an independent claim 
must be comprehensible from a technical point of view but also that it must define 
clearly the object of the invention, that is to say indicate all the essential features 
thereof. 

At present claim 1 does not give any technical feature that would allow a skilled 
person to carry out the claimed detection method. The claim refers to a method 
for detecting specific substances comprising 

(a) contacting a filter with the substances, and 

(b) detecting whether the substances are on the filter. 

This definition of the invention does not contain any technical information (like the 
nature of the filter or the method of detection) and is merely a description of the 
result to be achieved. The information that the substances to be detected are 
indicative of specific diseases (claims 2-5). is unable to define a method of 
detection. 

2. Besides the objection raised in Section III above, the subject-matter of claims 21- 
25, does not seem to be so linked with the subject-matter of claims 1-20 as to 
form a single general inventive concept (Rule 13.1 PCT). 
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(54) TiUe: ^^^VEL METHOD OF DETECTING AMYLOID-LIKE FIBRILS OR PROTEIN AGGREGATES 
(57) Abstract 

The present invention relates to methods of detecting the presence of detergent- or urea-insoluble amyloid-like fibrils or protein 
aggregates on filters. Preferably, said fibrils or aggregates are indicative of a disease, preferably of a neurodegenerative disease such as 
Alzheimer's disease or Huntington's disease. In addition, the present invention relates to inhibitors identified by the method of the invention, 
to phaimaceutical compositions comprising said inhibitors and to diagnostic compositions useful for the investigation of said amyloid-like 
fibrils or aggregates. 
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Novel method of detecting amyloid-like fibrils or protein aggregates 

The present invention relates to methods of detecting the presence of detergent- 
or urea-insoluble amyloid-like fibrils or protein aggregates on filters. Preferably, 
said fibrils or aggregates are indicative of a disease, preferably of a 
neurodegenerative disease such as Alzheimer's disease or Huntington's disease. 
In addition, the present invention relates to inhibitors identified by the method of 
the invention, to pharmaceutical compositions comprising said inhibitors and to 
diagnostic compositions useful for the investigation of said amyloid-like fibrils or 
aggregates. 

Amyloid-like fibrils and aggregates are found widespread in nature. For example, 
protein aggregates are found as inclusion bodies in bacteria. Such inclusion 
bodies may in particular arise during the recombinant expression of proteins in 
bacteria. In addition, a variety of diseases, both in humans and animals, is 
characterized by the pathogenic formation of amyloid-like fibrils or protein 
aggregates in neuronal tissues. A well-known and typical example of such 
diseases is Alzheimer's disease (AD), AD is characterized by the formation of 
neurofibrillar tangles and p-amyloid fibrils in the brain of AD patients. Similarly, 
scrapie is associated with the occurrence of scrapie-associated fibrils in brain 
tissue. 

Another class of these diseases is characterized by an expansion of CAG repeats 
in certain genes. The affected proteins display a corresponding polyglutamine 
expansion. Said diseases are further characterized by a late onset in life and a 
dominant pathway of inheritance. 

A typical representative of this class of diseases is Huntington's disease. 
Huntington's disease (HD) is an autosomal dominant progressive 
neurodegenerative disorder characterized by personality changes, motor 
impairment and subcortical dementia (Harper, 1991). It is associated with a 
selective neuronal cell death occurring primarily in the cortex and striatum 
(Vonsattel et al., 1985). The disorder is caused by a CAG/polyglutamine (polygin) 
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repeat expansion in the first exon of a gene encoding a large -350 kDa protein of 
unknown function, designated huntingtin (HDCRG, 1993). The CAG repeat is 
highly polymorphic and varies from 6-39 repeats on chromosomes of unaffected 
individuals and 35-180 repeats on HD chromosomes (Rubinsztein et aL. 1996; 
Sathasivam et a!.. 1997). The majority of adult onset cases have expansions 
ranging from 40-55 units, whereas expansions of 70 and above invariably cause 
the juvenile form of the disease. The normal and mutant forms of huntingtin have 
been shown to be expressed at similar levels in the central nervous system and in 
peripheral tissues (Trottier et al., 1995a). Within the brain, huntingtin was found 
predominantly in neurons and was present in cell bodies, dentrites and also in the 
nerve terminals. Immunohistochemistry. electron microscopy and subcellular 
fractionations have shown that huntingtin is primarily a cytosolic protein 
associated with vesicles and/or microtubules, suggesting that it plays a functional 
role in cytoskeletal anchoring or transport of vesicles (DiFiglia et al., 1995; 
Gutekunst et al.. 1995; Sharp et al., 1995) Huntingtin has also been detected in 
the nucleus (de Rooij et al., 1996; Hoogeveen et al., 1993) suggesting that 
transcriptional regulation cannot be ruled out as a possible function of this protein. 

In addition to HD, CAG/polygIn expansions have been found in at least six other 
inherited neurodegenerative disorders which include: spinal and bulbar muscular 
atrophy (SBMA). dentatorubral pallidoluysian atrophy (DRPLA), and the 
spinocerebellar ataxias (SCA) types 1. 2. 3 and 6 (referenced in Bates et al. 
1997). The normal and expanded size ranges are comparable with the exception 
of SCA6 in which the expanded alleles are smaller and the mutation is likely to act 
by a different route. However, in all cases the CAG repeat is located within the 
coding region and is translated into a stretch of polygin residues. Although the 
proteins harboring the polygin sequences are unrelated and mostly of unknown 
function, it is likely that the mutations act through a similar mechanism. Without 
exception, these proteins are widely expressed and generally localized in the 
cytoplasm. However, despite overlapping expression patterns in brain, the 
neuronal cell death is relatively specific and can differ markedly (Ross. 1995), 
indicating that additional factors are needed to convey the specific patterns of 
neurodegeneration. 

In the art, there is a variety of methods to determine the presence of amyloid-like 
fibrils or protein aggregates. For example, inclusion bodies in bacteria can be 
made visible microscopically. Further, amyloid-like fibrils such as from Alzheimer's 
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disease may be analyzed by complex methodology; see, for example. Booth et al. 
Nature 385 (1997), 787-793, and references cited therein. 

So far, however, a simple method that may be established in any laboratory 
without sophisticated equipment is not available. Such a method would be 
especially useful in routine procedures such as the testing of patient samples for 
amyloid-like fibrils or protein aggregates. Accordingly, the technical problem 
underlying the present invention was to provide a rather simple method that may 
routinely be used for the detection of such fibrils or aggregates. The solution to 
said problem is provided by the embodiments characterized in the claims. 

Thus, the present invention relates to a method of detecting the presence of 
detergent- or urea-insoluble amyloid-like fibrils or protein aggregates on a filter 
comprising the steps of (a) contacting said filter with material suspected to 
comprise said fibrils or aggregates and (b) detecting whether said fibrils or 
aggregates are retained on said filter. 

In accordance with the present invention, it has surprisingly been found that filters 
of a variety of consistencies may be employed to retain detergent- or urea- 
insoluble amyloid-like fibrils or protein aggregates on their surface. Essentially, 
only the above-recited two steps are necessary in order to investigate whether 
said fibrils or aggregates are present in a sample. The first step comprises 
contacting the filter with material suspected to comprise said fibrils or aggregates. 
The term "suspected to comprise" is intended to mean that the investigator may 
start from the assumption that the material indeed contains such fibrils or 
aggregates. Alternatively, said term means that It is totally unclear whether the 
material under investigation comprises such fibrils or aggregates. 

It may be appropriate to pretreat the material prior to application to the filter. For 
example, for the detection of inclusion bodies, it may be necessary to first lyse the 
bacteria and set the cytoplasmic fraction free. Also, it may be useful to pretreat 
the patient samples prior to application to the filter. Said pretreatment may be 
effected, for example by employing proteases. 

The detection of fibrils or aggregates that are retained on the filter (the second 
step) may also be effected by a variety of steps. For example, detection may be 
effected by Western blot techniques, if an appropriate antibody is available. 
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In a preferred embodiment of the method of the invention, said amyloid-like fibrils 
or protein aggregates are indicative of a disease. 

Of particular advantage is the method of the present invention in the detection of 
amyloid fibrils or protein aggregates that are indicative of human diseases, 
particularly in routine laboratory methods. This embodiment of the method of the 
invention allows the rapid determination of the disease state, if any, of the patient. 
For example, the concentration of amyloid-like fibrils or protein aggregates in 
tissue may be detennined by appropriate dilution series. Using automated 
systems, the presence of such fibrils or aggregates per se may be determined for 
a large number of patients on a single filter. A further advantage of the method of 
the invention is that results are available rather quickly. This has also an impact 
on the overall cost of the detection method, in particular in routine laboratory 
diagnosis. Due to the simple set-up of the method of the invention, a large 
number of routine laboratories, for example in hospitals, can apply the method of 
the invention without the need to acquire expensive equipment such as- electron 
microscopes. 

Thus, particularly preferred is the method where said disease is a human disease. 

Further preferred is that said disease is associated with a polyglutamine 
expansion. 

Most preferred is that said disease is Huntington's disease, spinal and bulbar 
muscular atrophy, dentarombral pallidoluysian atropy, spinocerebellar ataxia 
type-1, -2, -3, -6, or -7, Alzheimer's disease, BSE, primary systemic amyloidosis, 
secondary systemic amyloidosis, senile systemic amyloidosis, familial amyloid 
polyneuropathy I, hereditary cerebral amyloid angiopathy, hemodialysis-related 
amyloidosis, familial amyloid polyneuropathy III, Finnish hereditary systemic 
amyloidosis, type II diabetes, medullary carcinoma of the thyroid, spongiform 
encephalopathies: Kuru, Gerstmann- Straussler-Scheinker syndrome (GSS), 
familial insomnia, scrapie, atrial amyloidosis, hereditary non-neuropathic systemic 
amyloidosis, injection-localized amyloidosis, hereditary renal amyloidosis, or 
Parkinson's disease. 

In particular, these diseases, for which, as a rule, no simple detection method has 
been developed so far, can now be assessed by simple laboratory technology. 
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The filter used in the method of the invention may be any filter with a sufficiently 
small pore size (0.45 Mm and preferably 0.2 pm or smaller). Preferred is that the 
filter is comprised of material with low protein absorption, and particularly 
preferred is that the material with low protein absorption of which said filter is 
comprised is cellulose acetate. 

A further preferred embodiment relates to a method wherein, prior to step (b), the 
following step is carried out: 

(b*) washing said filter so as to remove detergent- or urea-soluble material. 
This embodiment is particulariy preferred when enhanced sensitivity of detection 
is required. Such an enhanced sensitivity may be necessary, for example, when 
the early onset of one of the above-mentioned diseases is assessed because it is 
envisaged that at an eariy stage of any of said diseases a rather low amount of 
fibrils or aggregates may be found in the affected tissue or cells. 
Step (b') may be repeated one or several times. The person skilled in the art is in 
a position to detemriine appropriate washing conditions without further ado. 
Preferably, the washing buffer comprises 0.1-2% SDS, 4-8M urea, and 0.1-2% 
Triton X-100. 

Further preferred is in the method of the invention that the detergent- or urea- 
soluble material is simultaneously with or subsequent to step (a), sucked through 
said filter. 

This embodiment is particulariy useful when a microtitre plate containing a filter 
membrane or an apparatus for dot-blotting is available. The non-desired 
detergent- or urea-soluble material may- be easily removed applying, for example, 
such a dot-blot apparatus. 

In another preferred embodiment of the invention, detection in step (b) is effected 
by an antibody, or (poly)peptide, preferably a tag or an enzyme, or a fragment or 
derivative thereof or a chemical reagent that specifically binds to said fibrils or 
aggregates. 

As regards the antibody, or fragment or derivative thereof, it may be employed in 
the Western blot type assay to determine the presence of said fibrils or 
aggregates. Western blot technology is well-known in the art and need not be 
described here in any more detail. 
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In another preferred embodiment of the invention, detection in step (b) is effected 
by electron microscopy, electron scanning microscopy, fluorescence or 
chemiluminescence. 

In a further preferred embodiment of the method of the invention, said material is 
derived from tissues or cells of bacteria, yeast, fungi, plants, insects, animals, 
preferably mammals, humans, from a transgenic animal or a transgenic plant. 

In accordance with the present invention, it is additionally prefen-ed that the 
method further comprises the following steps: 

(a') incubating a fusion protein comprising a (poly)peptide that enhances 
solubility and/or prevents aggregation of said fusion protein, an 
amyloidogenic (poly)peptide that has the ability to self-assemble into 
amyloid-like fibrils or protein aggregates when released from said fusion 
protein and a cleavable site that separates the above-mentioned 
components of the fusion protein in the presence of a suspected inhibitor of 
amyloid-like fibril or protein aggregate formation; and 
(a") simultaneously with or after step (a'), further incubating with a compound 

that induces cleavage at said cleavage site. 
This embodiment is particularly advantageous for elucidating the mechanism or 
basis of amyloid-like fibril or protein aggregate formation. Namely, it has been 
surprisingly found that proteins of the above composition, after cleavage, 
aggregate under conditions that are, e.g., described in the appended examples. 
Thus, fibril or aggregate formation may be monitored under varying conditions 
and detected by the filter assay of the present invention. 

The (poly)peptide that enhances solubility and/or prevents aggregation is 
preferably glutathione-S-transferase, intein. thioredoxin, dihydroflate reductase, 
chymotrypsin inhibitor II or a functional fragment or derivative thereof. A functional 
fragment is a fragment that essentially retains the function of the (poly)peptide. 
Preferred proteins that have the ability of self-assembling to amyloid-like fibrils or 
protein aggregates may be selected from the group consisting or huntingtin, 
androgen receptor, atropin, TATA binding protein, or ataxin-1 ,-2,-3 or -6 or a 
fragment or derivative thereof, amyloid precursor protein (APP), li-protein, an 
immunoglobulin light chain, serum amyloid A, transthyretin, cystatin C, B2- 
microglobulin, apolipoprotein A-1, gelsoline, islet amyloid polypeptide (lAPP), 
calcitonin, a prion, atrial natriuretic factor (ANF), lysozyme, insulin, fibrinogen, or 
a-synuclein. 
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Incubation conditions may be determined by the person skilled in the art 
according to conventional procedures. The separation of the two components of 
the fusion protein also includes that either or both components are degraded to a 
certain extent. It is. however, important that the capability of the {poly)peptide that 
has the ability of self-assembling is not lost due to the degradation. 

Preferably, the cleavabie site is an enzymatically cleavable site or a chemically 
cleavable site or a site cleavable by intein self-cleavage in the presence of thiols. 
A number of enzymes that site-specifically or non-site-specifically digest 
proteinaceous material is known in the art. Examples of such enzymes are factor 
Xa. thrombin, trypsin, endopeptidases Arg C or Lys C. proteinase K or eiastase. 
Depending on the goal of the experiment, any or most of the known enzymes are 
applicable to this test. The same holds true for most of the chemical cleavage 
agents. 

In accordance with the present invention, it is most preferred that the method of 

the invention further comprises, prior to step (b) and after step (a"): 

(a'") incubation with an inhibitor of said compound that induces cleavage. 

This embodiment of the method of the invention allows precise incubation periods 

of the cleaving agent which may be useful, for example, for studying the kinetics 

of aggregation. 

A general overview of the above-recited specific embodiments of tha invention 
relating to the cleaving effusion protein are detailed in Fig. 7. 

It is furthermore particularly preferred that said amyloidogenic (poly)peptide 
comprises a polyglutamine expansion. As has been demonstrated in the 
appended examples, the specific embodiments relating to the cleavage of fusion 
proteins may be advantageously employed for determining fibril or aggregate 
formation of proteins that comprise polyglutamine expansions. Accordingly, this 
embodiment is particularly useful for the assessment of the onset or the progress 
of Huntington's disease, spinal and balba muscular atrophy, dentatorubral 
pallidoluysian atrophy and the spinocereberal ataxia types 1. 2. 3 and 6. 

Further particulariy preferred is that the polyglutamine expansion comprises at 
least 35, preferably at least 41, more preferably at least 48 and most preferably at 
least 51 glutamines. 
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The length of the polyglutamine expansions appears to be correlated to the 
susceptibility of humans or animals to the above-recited diseases. In this regard, 
we also refer to the European patent application entitled "Novel composition and 
method for the detection of diseases associated with amyloid-like fibril or protein 
aggregate formation" filed on the same day with the European Patent Office and 
assigned to the same applicant. The contents of said application are specifically 
incorporated herein by reference. 

Further preferred is in accordance with the present invention that said contacting 
is effected by dotting, spotting or pipetting said material onto said filter. 
This embodiment is particularly useful for an automated application of the 
invention. Additionally, the set-up associated with dot-blotting or spot-blotting 
allows the investigation of a large number of sample materials as well as the cost- 
conscious application of the method of the invention. This is due to the fact that a 
large number of samples can be assessed for fibril or aggregate formation on one 
and the same filter. 

It is furthermore preferred that the filter is a filter membrane which is optionally or 
preferably contained in a microtitre plate. Additionally preferred is the use of SDS 
as detergent or Triton X-100 for non-p-amyioid aggregates. 

The invention further relates to an inhibitor identified by the method of the 
invention. While practically any compound class may be tested for inhibitory 
effects, it is preferred that said inhibitor is an antibody or a derivative or functional 
fragment thereof, a peptide or a chemical reagent. 

Furthermore, the present invention relates to a pharmaceutical composition 
comprising the inhibitor of the invention and pharmaceutically acceptable carrier 
and/or diluent. Examples of suitable pharmaceutical carriers are well known in the 
art and include phosphate buffered saline solutions, water, emulsions, such as 
oil/water emulsions, various types of wetting agents, sterile solutions etc. 
Compositions comprising such carriers can be formulated by well known 
conventional methods. These pharmaceutical compositions can be administered 
to the subject at a suitable dose. Administration of the suitable compositions may 
be effected by different ways. e.g.. by intravenous, intraperitoneal, subcutaneous. 
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intramuscular, topical or intradermal administration. The dosage regimen will be 
determined by the attending physician and other clinical factors. As is well known 
in the medical arts, dosages for any one patient depends upon many factors, 
including the patient's size, body surface area, age, the particular compound to be 
administered, sex, time and route of administration, general health, and other 
drugs being administered concurrently. A typical dose can be, for example, in the 
range of 0.001 to 1000 pg (or of nucleic acid for expression or for inhibition of 
expression in this range); however, doses below or above this exemplary range 
are envisioned, especially considering the aforementioned factors. Generally, the 
regimen as a regular administration of the pharmaceutical composition should be 
in the range of 1 pg to 10 mg units per day. If the regimen is a continuous 
infusion, it should also be in the range of 1 pg to 10 mg units per kilogram of body 
weight per minute, respectively. Progress can be monitored by periodic 
assessment. Dosages will vary but a preferred dosage for intravenous 
administration of DNA is from approximately 10® to 10^^ copies of the DNA 
molecule. The compositions of the invention may be administered locally or 
systemically. Administration will generally be parenterally, e.g., intravenously; 
DNA may also be administered directly to the target site, e.g.. by biolistic delivery 
to an internal or external target site or by catheter to a site in an artery. 

The therapeutically useful compounds identified according to the method of the 
invention may be administered to a patient by any appropriate method for the 
particular compound, e.g., orally, intravenously, parenterally. transdermaliy, 
transmucosally. or by surgery or implantation (e.g., with the compound being in 
the form of a solid or semi-solid biologically compatible and resorbable matrix) at 
or near the site where the effect of the compound is desired. 

The invention further relates to diagnostic composition comprising 

(i) a fusion protein as defined in the invention. 

Preferably, the diagnostic composition further comprises 

(ii) a filter as defined in the invention optionally or preferably combined in a 
microtitre plate; and optionally 
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(iii) a compound that induces cleavage as defined in any one of the preceding 
clainns; and optionally 

(iv) an inhibitor of said compound of (c); and optionally 

(v) suitable buffer solutions. 



The diagnostic composition of the invention may be used for a variety of 
purposes. For example, it may be used for detecting the presence, etiology or 
status of one of the above-mentioned diseases or a corresponding disease state 
in a patient. In addition, it may be used for the development of suitable inhibitors 
of the formation of amyloid-like fibrils or protein aggregates that are preferably, 
but not exclusively, associated with the above-recited disease states. 

The components of the composition of the invention may be packaged in 
containers such as vials, optionally in buffers and/or solutions. If appropriate, one 
or more of said components may be packaged in one and the same container. 
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The figures show: 
Figur 1 

SDS-PAGE Analysis of Purified GST and GST-HD Fusion Proteins. 

(a) Aliquots (15 ml) of eluates from the glutathione agarose column were 
subjected to 12.5 % SDS-PAGE and analyzed by staining with Coomassle blue 
R. Lanes 1-6 contain GST, GST-HD20, -HD30, -HD83 and -HD122, respectively; 
lane M contains molecular mass standards, (b) Proteins were transferred to 
nitrocellulose and probed with anti-HD1 antibody. Arrows mark the origin of 
electrophoresis. 

Figure 2 

Structure of GST-HD fusion proteins. 

The amino acid sequence corresponding to exon 1 of huntingtin is boxed. Arrows 
labeled Xa and T indicate cleavage sites for factor Xa and trypsin, respectively. 

Figure 3 

Site-Specific Proteolysis of GST-HD Fusion Proteins with Trypsin and 
Factor Xa. 

Tryptic digestions were performed at 370C for 3 (a) or 16 h (b). Native proteins 
and their cleavage products were subjected to 12.5% SDS-PAGE, blotted onto 
nitrocellulose membranes, and probed with anti-HDI antibody. Arrows mark the 
origin of electrophoresis, (c) Purified fusion proteins and their factor Xa and 
trypsin cleavage products were analyzed using the filter retardation assay. The 
proteins retained by the cellulose acetate and nitrocellulose membranes were 
detected by incubation with the anti-HD1 antibody. 

Figure 4 

Electron Micrographs of Native GST-HD Fusion Proteins and their Factor Xa 
and Trypsin Cleavage Products. 

Purified GST fusion proteins were protease treated, negatively stained with 
uranyl acetate and viewed by electron microscopy. The undigested GST-HD51 
molecules appear as a homogeneous population of small, round particles (a). 
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Removal of the GST-tag with factor Xa results in the formation of amyloid-like 
fibrils and intermediate stmctures (b + c). After partial digestion (3 h) of GST- 
HD51 with trypsin, the ribbons are associated with terminal clots (d, arrow), 
whereas prolonged digestion (16 h) produces ribbons without attached clots (e). 
Removal of the GST-tag from GST-HD20 shows no evidence for the formation of 
defined structures (f). 

Figure 5 

Birefringence of Protein Aggregates Formed by Proteolytic Cleavage of 
GST-HD51. 

The protein aggregates were stained with Congo red. (a) Bright field, 200x; (b) 
Polarized light, 200x; (c) Polarized light, lOOx. 

Figure 6 

Poiygln-Containing Protein Aggregates are Formed in vivo. 

(a) Western blot analysis, after separation by 10% SDS-PAGE, of the nuclear (N) 
and cytosolic (C) protein fractions prepared from brain and kidney of an R6/2 
hemizygous transgenic mouse and a littermate control. Blots were probed with 
anti-HDI, anti-GAPDH and anti-Fos B antibodies as indicated, (b) Detection of 
HD exon 1 protein aggregates formed in vivo using the cellulose acetate filter 
assay. The membrane was immunostained using the anti-HD1 antibody, (c) 
Uitrastructure of a neuronal intranuclear inclusion (Nil). The presence of a Nil in a 
striatal neuron of a 17 month old R6/5 homozygous mouse is shown. The Nil is 
indicated by the large arrow and the fibrillar amyloid-like structures within the Nil 
are indicated by two small arrows. The scale bar is 250 nm. 

Figure 7 

A: Purification of GST-HD fusion proteins containing polyglutamine expansions 

by affinity chromatography 
B: Transfer of soluble GST-HD fusion protein into a microtiter plate using a 

pipetting robot 

C: Transfer of various inhibitors into the microtiter plate using a pipetting robot 



wo 99/06838 



13 



PCT/EP98/04810 



D: Transfer of a protease to the microtlter plate using a pipetting robot to start 
the formation of insoluble protein fibrils. Incubation of the microtlter plate at 
25X-37°C to allow fibril formation 

E: Addition of a protease inhibitor to stop the cleavage reaction using a pipetting 
robot 

F: Transfer of the reaction mixtures onto a cellulose acetate (CA) and a 

nitrocellulose membrane (NC) using a spotting robot or a pipetting robot 
G: Washing of the CA membrane with SDS-buffer to remove soluble proteins 

and the NC membrane with blocking buffer 
H: Detection of the proteins bound to the CA and NC membranes by Western 

blot analysis using a specific antibody 
I: Comparison of the membranes and identification of compounds that block 

fibril formation using specific computer programs 

Figure 8 

Structure of GST-HD fusion proteins. The amino acids sequence corresponding to the 
N-terminal portion of huntingtin is boxed and the amino acids corresponding to the 
biotinylation site are underlined. Arrows labeled (Xa) and (T) indicate cleavage sites 
for factor Xa and trypsin, respectively. 

Figure 9 

Detection of polyglutamine-containing protein aggregates formed in vitro and in 
transfected COS-1 cells using the dot-blot filter retardation assay. (A) Purified GST- 
HD20DP and -HD51DP fusion proteins (250 ng) and their factor Xa and trypsin 
cleavage products were applied to the filter as indicated. The aggregated proteins 
retained by the cellulose acetate membrane were detected by incubation with the 
anti-HD1 antibody. (B) Scanning electron micrograph of aggregated GST-HD51DP 
trypsin cleavage products retained on the surface of the cellulose acetate membrane 
(Photo: Heinrich Lundsdorf, GBF Braunschweig, Germany). (C) Dot-blot filter 
retardation assay performed on the insoluble fraction isolated from transfected and 
non-transfected COS-1 cells. COS-1 cells were transiently transfected with the 
plasmids pTL1-CAG20, -CAG51 and CAG93 encoding huntingtin exon 1 proteins with 



wo 99/06838 



PCT/EP98/048IO 



14 

20 (HD20). 51 (HD51) and 93 (HD93) glutamines. respectively. The pellet fractions 
obtained after centrifugation of whole cell lysates were subjected to DNasel/trypsin 
digestion, boiled in 2% SDS. and portions of 1, 3 and 6 |al were filtered through a 
cellulose acetate membrane. The aggregated huntingtin protein retained on the 
membrane was detected with the anti-HD1 antibody. NT, non-transf acted cells. 

Figure 10 

Detection and quantification of aggregates formed in vitro from biotinylated GST-HD 
exon 1 fusion proteins. Various amounts of the fusion proteins GST-HD51DPBio and 
-HD20DPBio were filtered through a cellulose acetate membrane after a 3-h 
incubation at 37**C in the presence or absence of trypsin as indicated. (A) Images of 
the retained protein aggregates, detected with streptavidin-AP conjugate using either 
a fluorescent (upper panel) or a chemiluminescent AP substrate (lower panel), (B) 
Quantification of signal intensities obtained for the GST-HD51DPBio dots seen in A.. 
Fluorescence and chemiluminescence values are arbitrary units generated by the 

Lumi-lmager F1 and LumiAnalyst^M software (Boehringer Mannheim). 
Figure 11 

Detection (A) and quantification (B) of aggregates formed in vitro from biotinylated 
GST-HD exon 1 fusion proteins using the dot-blot and microtitre plate filter retardation 
assay. Various amounts of the fusion proteins GST-HDSIDPBio and -HD20DPBio 
were filtered through the cellulose acetate membranes after a 3-h incubation at 37**C 
in the presence or absence of trypsin as indicated. The detection and quantification of 
the aggregates was as described in Fig. 3. 

Figure 12 



Detection of neurofibrillar tangles (NFTs) and p-amyloids in brain extracts prepared 
from Alzheimer's disease patients and controls using the dot-blot filter retardation 
assay. The cellulose acetate membrane was probed with the polyclonal anti-Tau. the 
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monoclonal antl-p-amyloid, or the polyclonal anti-HD antibody. A1, A2, and A3: 
protein extracts prepared from cerebral cortex of Alzheimer's disease patients; C1, 
C2, and C3: protein extracts prepared from cerebral cortex of normal individuals. 
GST-HD51, fusion of glutathione S-transferase and huntingtin exon 1 containing 51 
glutamines. 



wo 99/06838 PCT/EP98/04810 

16 

The examples illustrate the Invention: 
Example 1 : 

Purification of GST-HD fusion proteins containing expanded poiygins 

Exon 1 of the HD gene was isolated from genomic phage clones, derived from the 
normal and expanded alleles of an HD patient (Sathasivam et al., 1997), and 
used for the expression of GST-HD fusion proteins in E. coli. DNA fragments 
containing CAG repeats in the normal (CAG)20-33 and expanded (CAG)37_i3o 
range were cloned into pGEX-5X-1 (Pharmacia), and the resulting plasmids 
expressing fusion proteins with 20 (GST-HD20), 30 (-HD30), 51 (-HD51). 83 (- 
HD83) and 122 (-HD122) glutamines, respectively, were used for protein 
purification. For plasmid construction lambda phage from stock 91974 
(Sathasivam et al., 1997) were plated to give single plaques which were 
innoculated into 400 ml cultures of £. coli XL1-Blue MRP (Stratagene) for DNA 
preparation. The DNA sequence encoding the N-terminal portion of huntingtin 
(exon 1 ), including the CAG repeats, was amplified by PGR using the following 
pair of primers: ES 25 

(TG GGATCC GCATGGCGACCCTGGAAAAGCTGATGAAGG) con-esponding to 
nt31 5-343 of the HD gene (HDCRG, 1993) and containing a BamHI site 
(underlined) and ES 26 

(GGAGTCGACTCACGGTCGGTGCAGCGGCTCCTCAGC) corresponding to 
nt51 6-588 and containing a Sail site (underlined). Conditions for PGR were as 
described (Mangiarini et al. 1996). Due to instabiltity of the CAG repeat during 
propagation in £. coli , DNA preparations from individual plaques yielded different 
sized PGR products. Fragments of ~ 320, 360, 480, and 590 bp were gel- 
purified, digested with BamHI and Sail and inserted into the BamHI-Sall site of 
the expression vector pGEX-5X-1 (Pharmacia), yielding pCAG30, pCAG51, 
pCAG83 and pGAG122, respectively. pCAG20, containing 20 repeats of CAG 
within the cloned HD exon 1 sequence, was similarly constructed from a phage 
genomic clone derived from a normal allele. All constructs were verified by 
sequencing. After induction with IPTG, the resulting proteins were purified under 
native conditions by affinity chromatography on glutathione agarose. Thus, E. coil 
SCSI (Stratagene) carrying the pGEX expression plasmid of interest was grown 
to an OD600nm of 0-6 and induced with IPTG (1 mM) for 3.5 h as described in 
the manufacturer's protocol (Pharmacia). Cultures (200 ml) of induced bacteria 
were centrifuged at 4000 g for 20 min, and the resulting pellets were stored at - 



wo 99/06838 



17 



PCT/EP98/04810 



SO^C. Cells were thawed on ice and resuspended in 5 ml of lysis buffer (50 mM 
sodium phosphate, 150 mM NaCI. 1 mM EDTA. pH 7.4) containing 0.5 mg/ml 
lysozyme. After 45 min at 0°C, cells were sonicated with two 30 sec-bursts. Octyl- 
p-D-glucopyranoside was then added to a final concentration of 0.1% and the 
resulting lysate was clarified by centrifugation at 30,000 g for 30 min at 4°C. 
Cleared lysates were incubated for 1 h at 4'*C with 500 pi of a 1:1 slurry of 
glutathione-agarose beads (Sigma) that had been washed times and 
resuspended in lysis buffer. The beads were poured into a small column and 
washed extensively with lysis buffer containing 0.1% octyl-p-D-glucopyranoside. 
The bound fusion protein was eluted with 2 ml of 15 mM glutathione (reduced) in 
lysis buffer. Typical yields were 0.5-1 mg of purified GST-HD20. -HD30 and - 
HD51 proteins per 200 ml of bacterial culture; yields of GST-HD83 and -HD122 
were much lower, less than 10% of that obtained with the shorter fusion proteins. 
Protein was determined by the Bio-Rad dye binding assay using bovine serum 
albumin as standard. SDS-PAGE of the purified GST-HD20, -HD30, -HD51 , - 
HD83 and -HD122 proteins revealed major bands of 42, 45, 50, 65 and 75 kDa, 
respectively (Fig. la). These bands were also detected when the various protein 
fractions were subjected to immunoblot analysis using the affinity purified anti- 
huntingtin antibody HD1 (Fig. lb, lanes 2-6). HD1 specifically detects the GST- 
HD fusion proteins on immunoblots, whereas the GST-tag alone is not recognized 
(Fig. lb, lane 1). For immunoblotting a bacterial plasmid encoding HD1-His, a 
Hisg-tagged fusion protein containing residues 1-222 of huntingtin, was 
generated by inserting a PCR-amplified IT-15 cDNA fragment into the pQE-32 
vector (Qiagen). The fusion protein was expressed in E. coli, affinity-purified 
under denaturating conditions on Ni-NTA agarose, and injected into rabbits. The 
resulting immune senjm was then affinity-purified against the antigen that had 
been immobilized on Ni-NTA agarose. The GAPDH- and Fos B-specific antisera 
have been described (Wanker et al., 1997; Davies et al., 1997). 

Western blotting was performed as detailed (Towbin et al., 1979). The blots were 
incubated with 1:1000 dilutions of the indicated primary antibody, followed by an 
alkaline-phosphatase-conjugated secondary antibody. Color development was 
carried out with 5-bromo-4-chloro-3-indolyl phosphate and nitroblue tetrazolium 
as substrates (Promega). 

All recombinant proteins migrated at a size corresponding nearly to that predicted 
from their amino acid sequence. Interestingly, an additional high molecular weight 
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band which remains at the top of the gel, was consistently detected In the protein 
fractions with the longest polyglns (83 and 122 residues; Fig. la and b, lane 5 
and 6). This band was most prominent on the immunoblots but was also clearly 
detectable in the Commassie stained gel. This immunoreactive material was often 
still present at the bottom of the loading slots, even after the samples had been 
boiled for 5 min in the presence of 2% SDS and 6 M urea prior to loading. 

Example 2: 

Proteolytic cleavage of GST-HD fusion proteins containing expanded 
polyglns 

It has been shown previously that the solubility of certain proteins can be 
enhanced by the addition of the GST-tag (Smith and Johnson, 1988) and it was 
therefore of interest to determine whether the removal of the GST-tag by 
proteolytic cleavage would have an effect on the solubility of the polygln- 
containing fusion proteins. Potential factor Xa and trypsin cleavage sites within 
the GST-HD fusion proteins are shown in Fig. 2. Factor Xa cleaves between the 
GST-tag and the HD exon 1 protein whereas trypsin removes an additional 15 
amino acids from the N-terminus and a single proline from the C-terminus, both 
proteases leaving the polygin repeat Intact. The GST-HD20, -HD30 and -HD51 
proteins were digested with trypsin under conditions designed to remove the 
GST-tag from the fusion protein without it being totally degraded. After cleavage, 
proteins were denatured by boiling in the presence of 2% SDS and analyzed by 
SDS-PAGE and Immunoblotting using the antl-HDI antibody. GST-HD20 and - 
HD30 cleavage yielded products migrating in a 12.5 % gel at approximately 30 
and 33 kDa, respectively. In contrast, cleavage of GST-HD51 resulted in the 
formation of two protein products migrating at approximately 37 and 60 kDa, and 
an additional weak immunoreactive band on the bottom of the loading slots was 
also detected (Fig. 3a). This high molecular weight band was more pronounced 
when GST-HD51 was digested with trypsin under conditions in which the GST-tag 
was totally degraded (Fig. 3b). However, with proteins GST-HD20 and -HD30 this 
longer exposure to trypsin produced the same cleavage products as the ones 
seen In Fig. 3a and the high molecular weight products were not observed. 
Similar results were obtained with factor Xa protease and endoprotelnases Arg-C 
and Lys-C. As regards the proteolytic cleavages, the following protocols were 
carried out: The GST-HD fusion proteins purified as described above were 
dialysed against 40 mM Tris-HCI (pH 8.0), 150 mM NaCI, 0.1 mM EDTA and 5% 



wo 99/06838 PCT/EP98/04810 

19 

(v/v) glycerol to raise the pH prior to proteolytic cleavage. The proteins were then 
combined with bovine factor Xa (New England Biolabs) or modified trypsin 
(Boehrlnger Mannheim, sequencing grade) in dialysis buffer containing 2 mM 
CaCl2 at an enzyme:substrate ratio of 1:10 (w/w) or 1:40 (w/w). respectively. 
Incubations with factor Xa were at 25°C for 16 h. Tryptic digestions were 
performed at 37°C for 3 or 16 h as indicated. Digestions were terminated by the 
addition of PMSF to 1 mM . The degree of proteolysis was determined by SDS- 
PAGE followed by staining with Coomassie blue or immunoblottting using anti- 
HD1 antibody. 

We have developed a simple and sensitive filter assay to detect the formation of 
high molecular weight insoluble protein aggregates. This assay is based on the 
finding that the SDS-insoluble protein aggregates obtained by proteolytic 
cleavage of GST-HD51 are retained on a cellulose acetate filter, whereas the 
soluble cleavage products of GST-HD20 and GST-HD30 are not. Factor Xa or 
trypsin digestions of purified GST-HD fusion proteins (10 pg) were performed in a 
20 pi reaction mixture as described above. Reactions were terminated by 
adjusting the mixture to 2% SDS and 50 mM DTT. After heating at 100°C for 5 
min, aliqouts (0.5 pi) were diluted into 200 pi of 0.1% SDS and filtered through a 
cellulose acetate membrane (Schleicher & Schuell, 0.2 pm pore size) using a 
BRL dot blot filtration unit. Filters were washed with water, and the SDS-insoluble 
aggregates retained on the filter detected by incubation with the anti-HDI 
antibody, followed by an anti-rabbit secondary antibody conjugated to alkaline 
phosphatase (Boehringer Mannheim). Fig. 3c shows immunoblots of cellulose 
acetate and nitrocellulose membranes to which the native GST-HD20, -HD30 and 
-HD51 proteins and their factor Xa and trypsin cleavage products have been 
applied. On the cellulose acetate filter, only the cleavage products of GST-HD51 
were detected by the anti-HDI antibody, indicating the formation of insoluble high 
molecular weight protein aggregates. In contrast, all the uncleaved GST-HD 
fusion proteins and their digestion products were detected on the nitrocellulose 
control filter. This assay was also used to detect huntingtin aggregates present in 
a nuclear fraction from the brain of an R6/2 hemlzygous mouse and littermate 
control (see preparation of nuclei below). 
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ExampI 3: 

Huntingtin proteins containing expanded polyglns in the pathological range 
aggregate to amyloid-like birefringent fibrils 

Electron microscopy of negatively stained GST-HD51 fractions showed oligomeric 
particles with diameters of 6 to 7 nm (Fig. 4a); no higher ordered aggregates were 
observed. For electron microscopic observation, the native or protease- 
digested GST-HD fusion proteins were adjusted to a final concentration of 50 
pg/ml in 40 mM Tris-HCI (pH 8.0). 150 mM NaCI, 0,1 mM EDTA and 5% glycerol. 
Samples were negatively stained with 1% uranyl acetate and viewed in a Philips 
CM100 EM. In contrast, protein fractions obtained by proteolytic cleavage of GST- 
HD51 showed numerous clusters of high molecular weight fibrils and ribbon-like 
structures (Fig. 4b. c, d and e), reminiscent of purified amyloids (Prusiner et al., 
1983). The fibrils obtained after digestion with factor Xa showed a diameter of 10- 
12 nm and their length varied from 100 nm up to several micrometers (Fig. 4b and 

c) . In the trypsin-treated samples ribbon-like structures formed by lateral 
aggregation of fibrils with a diameter of 7.7 nm were observed (Fig. 4d and e). 
After treatment with factor Xa or limited digestion with trypsin, clots of small 
particles were frequently detected on one or both ends of the fibrils (Fig. 4b, c and 

d) . These clots of varying sizes and shapes were not seen when GST-HD51 was 
digested with trypsin under conditions in which the GST-tag is totally degraded 
(Fig. 4e), indicating that they contain GST. In strong contrast to GST-HD51, the 
GST-HD20 and -HD30 proteins did not show any tendency to form ordered high 
molecular weight structures, either with or without protease treatment (Fig. 4f). 

The insoluble protein aggregates formed by proteolytic cleavage of GST-HD51 
were isolated by centrifugation and stained with Congo red (Caputo et al.. 1992) 
and examined under a light microscope. For light microscopy, peptide aggregates 
formed by trypsin digestion of purified GST-HD fusion proteins (50 pg in 100 |jl of 
digestion buffer) were collected by centrifugation at 30,000 g for 1 h and 
resuspended in 10 pi of water. Samples were mixed with 0.1 volume of a 2% 
(w/v) aqueous Congo Red (Sigma) solution, placed on aminoalkylsilane-coated 
glass slides, and allowed to dry overnight under a coverslip. After removing the 
coverslip. excess Congo Red was removed by washing with 90% ethanol. 
Evaluation of the Congo Red staining by polarization microscopy was performed 
using a Zeiss Axiolab Pol microscope equipped with strain-free lenses and 
optimally aligned cross-polarizers. After staining, the protein aggregates on the 
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glass slides were red, indicating that they had bound the dye (Fig. 5a), and when 
examined under polarized light a green color and birefringence were detected 
(Fig. 5b and c). These staining characteristics were similar to those observed for 
prions (Prusineret al., 1983) and amyloids (Caputo et al., 1992). 

Example 4: 

Huntingtin proteins containing expanded poiygins form amyloid-like protein 
aggregates in vivo 

To detemnine whether the amyloid-like protein aggregates formed by proteolytic 
cleavage of GST-HD51 in vitro are also present in vivo, nuclear protein fractions 
of brain and kidney were prepared from mice transgenic for the HD mutation (line 
R6/2) and littermate controls (Davies et al.. 1997; Mangiarini et al., 1996). Nuclei 
from the brain or kidney of an R6/2 hemizygous mouse with a repeat expansion of 
(CAG)i43 (Mangiarini et al., 1996) at ten weeks of age and littermate control 
were prepared as follows. Whole brain samples (80 mg) in 400 ml of 0.25 M 
sucrose in buffer A (50 mM triethanolamine [pH 7.5], 25 mM KCI, 5 mM MgCl2. 
0.5 mM DTT, 0.5 mM PMSF) were homogenized using 15 strokes of a tight-fitting 
glass homogenizer. The homogenate was adjusted to a final concentration of 5 
mM DTT, and centrifuged at 800 g for 15 min. The supernatant was recentrifuged 
at 100,000 g for 1 h, and the supernatant from this centrifugation was taken as 
the cytosolic fraction (fraction C). The loose pellet from the first centrifugation was 
homogenized, diluted to 1.2 ml with 0.25 M sucrose/buffer A, and mixed with two 
volumes of 2.3 M sucrose/buffer A. The mixture was then layered on top of 0.6 ml 
2.3 M sucrose/bufferA in a SW60 tube and centrifuged at 124,000 g for 1 h. The 
pellet was harvested with a spatula, resuspended in 200 p' of 0.25 M 
sucrose/buffer A and again centrifuged at 800 g for 15 min. The entire procedure 
was carried out at 4 °C. The pelleted nuclei were resuspended to a density of ~ 1 
X 107 nuclei/ml in 0.25 sucrose/buffer A (fraction N) and stored at -80 °C. Nuclei 
from mouse kidney were prepared in the same way. The protein extracts were 
analyzed by SDS-PAGE and Western blotting using the anti-HDI antibody (Fig. 
6a). Strikingly, this antibody detected a prominent high molecular weight band in 
the nuclear fraction (N) prepared from R6/2 transgenic brain, very similar to the 
high molecular weight band obtained by proteolytic cleavage of GST-HD51 (Fig. 
3b). No such immunoreactive band was detected in the nuclear fraction of brain 
from the littermate control and it was also absent from the corresponding 
cytoplasmic fractions (C). A small amount of high molecular weight material was 
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also detected in the nuclear fraction prepared fronn R6/2 transgenic kidney, but 
was again absent from the cytoplasmic fraction. The purity of the nuclear and 
cytoplasmic fractions was confirmed by Western blot analysis using the anti-Fos 
B and anti-GAPDH antibodies. Anti-Fos B detected the transcription factor mainly 
in the nuclear fraction, and the enzyme GAPDH was only seen in the cytoplasmic 
fraction, as expected. The Western blot results were reproduced using the 
cellulose acetate filter assay (Fig. 6b). Using this assay, a 10-20 fold higher 
amount of transgene protein was detected in the nuclear fraction isolated from 
brain material, compared to that prepared from kidney. 

The formation of Nils has been shown to preceed the neuronal dysfunction that 
forms the basis of the progressive neurological phenotype observed in the R6 
transgenic lines (Davies et aL, 1997). These Nils are immunoreactive for both 
huntingtin and ubiquitin antibodies and contain the transgene but not the 
endogenous huntingtin protein. Therefore, Western blot analysis using an anti- 
ubiquitin antibody was also performed showing the same pattern of 
immunoreactivity as had been observed with the anti-HDI antibody (Fig. 6a). and 
indicating that the high molecular weight transgene protein present in the nuclear 
fraction is ubiquitinated (data not shown). 

To examine whether the Nils containing the proteins huntingtin and ubiquitin 
(Davies et a!., 1997) have a fibrous composition, an ultrastructural analysis was 
performed. Experimentally, a 17 month old R6/5 homozygous mouse ((CAG)i28- 
155) (Mangiarini et al., 1996) was deeply anaesthetised with sodium 
pentobarbitone and then perfused through the left cardiac ventricle with 35-50 ml 
of 4 % paraformaldehyde and either 0.5 % glutaraldehyde in 0.1 M Millonig's 
phosphate buffer (pH 7.4). The brain was removed from the skull and placed in 
fresh fixative overnight at 4 ''C. Coronal sections (50 - 200 pm) were cut on an 
Oxford Vibratome (Lancer) and collected in serial order in 0.1 M phosphate buffer. 
After being osmicated (30 min in 1% OSO4 in 0.1 M phosphate buffer) the 
sections were stained for 15 min in 0.1 % uranyl acetate in sodium acetate buffer 
at 4 °C, dehydrated in ethanols, cleared in propylene oxide and embedded in 
Araldite between two sheets of Melanex (ICI). Semi thin (1 pm) sections were cut 
with glass knives and stained with toluidine blue adjacent to thin sections cut with 
a diamond knife on a Reichert Ultracut ultramicrotome. The sections were 
collected on mesh grids coated with a thin formvar film, counterstained with lead 
citrate and viewed in a Jeol 1010 electron microscope. An electron micrograph of 
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a Nil from a 17 month old R6/5 homozygous mouse is shown in Fig. 6c. This Nil 
(large arrow) contains high molecular weight fibrous structures which were clearly 
differentiated from the surrounding chromatin. The filaments were randomly 
oriented. 5-10 nm in diameter and often measured up to 250 nm in length (small 
arrows). These structures differ from those previously reported in the Nils seen in 
hemizygous R6/2 mice which were far more granular in composition, with 
individual filamentous structures being more difficult to distinguish (Davies et al., 
1997). R6/2 mice exhibit an earlier age of onset with a more rapid progression of 
the phenotype and do not survive beyond 13 weeks (Mangiarini et al,, 1996). It is 
possible that the filamentous structures do not have time to form in the R6/2 mice. 

Example 5: 

Construction of further plasmids, purification of corresponding GST fusion 
proteins and proleoiytic cleavage of GST fusion proteins 

In a second set of experiments, a further number of plasmids was constructed. 
Standard protocols for DMA manipulations were followed (J. Sambrook, E.F. Fritsch. 
and T. Maniatis, Molecular Cloning: A Laboratory Manual, 2nd Ed., Cold Spring 
Harbor Laboratory Press, Plainview, NY, 1989). 17-15 cDNA sequences (HDCRG, 
Cell 72, 971 (1993)) encoding the N-terminal portion of huntingtin, including the CAG 
repeats, were amplified by PCR using the oligonucleotides ES25 (5'- 
TGGGATCCGCATGGCG 

ACCCTGGAAAAGCTGATGAAGG-3') and ES27 (3'-CTCCTCGAGCGGCGG 
TGGCGGCTGTTGCTGCTGCTGCTG-5') as primers and the plasmids pCAG20 and 
pCAG51 as template (E. Scherzinger, R. Lurz, M. Trumaine, L. Margiarini, B. 
Hollenbach, R. Hasenbank, G. P. Bates, S. W. Davies, H. Lehrach, and E. E. 
Wanker, Cell 90, 549 (1997)). Conditions for PCR were as described (L. Mangiarini, 
K. Sathasivam, M. Seller, B. Cozens, A. Harper, C. Hetherington, M. Lawton, Y. 
Trottier, H. Lehrach, S.W. Davies, and G.P. Bates, Cell 87, 493 (1996)). The resulting 
cDNA fragments were gel purified, digested with Bam HI and Xho I and were inserted 
into the Bam Hl-Xho 1 site of the expression vector pGEX-5X-1 (Pharmacia), yielding 
pCAG20DP and pCAG51DP, respectively. The plasmids pCAG20DP-Bio and 
pCAG51DP-Bio were generated by subcloning the PCR fragments obtained from the 
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plasmids pCAG20 and pCAG51 into pGEX-5X-1-Bio. pGEX-5X-1-Bio was created by 
ligation of tine oligonucleotides BI01 (5'-CGCTCGAGGGTATCTTCGAGGCCC 
AGAAGATCGAGTGGCGATCACCATGAG-3') and BI02 (5'-GGCCGCTCATGGTG 
ATCGCCACTCGATCTTCTGGGCCTCGAAGATACCCTCGAG-3'), after annealing 
and digestion with Xho I, into the Xho \-Not I site of pGEX-5X-1. The plasmids with 
the IT-15 cDNA inserts were sequenced to confirnn that no errors had been 
introduced by PGR. The construction of plasmids pTL1-CAG20, pTL1-CAG51 and 
pTL1-CAG93 for the expression of huntingtin exon 1 proteins containing 20, 51 and 
93 glutamines in mammalian cells has been described (A. Sittler. S. Walter, N. 
Wedemeyer, R. Hasenbank, E. Scherzinger, G. P. Bates. H. Lehrach, and E. E. 
Wanker, Mol. Cell , submitted). 

The amino acid sequence of the GST-HD fusion proteins encoded by the E. coli 
expression plasmids pCAG20DP, pCAG51DP, pCAG20DP-Bio and pCAG51DP-Bio 
is shown in Fig. 8. The plasmids pCAG20DP and pCAG51 DP encode fusion proteins 
of glutathione S-transferase (GST) and the N-terminal portion of huntingtin containing 
20 (GST-HD20DP) and 51 (-HD51DP) polyglutamines, respectively. In these proteins 
the proline-rich region located immediately downstream of the glutamine repeat was 
deleted (E. Scherzinger, R. Lurz, M. Trumaine, L. Margiarini, B. Hollenbach, R. 
Hasenbank, G. P. Bates, S. W. Davies, H. Lehrach, and E'. E. Wanker, Cell 90, 549 
(1997)). The fusion proteins GST-HD20DPBio and -HDSIDPBio are identical to GST- 
HD20DP and -HD51DP, except for the presence of a biotinylation site (P. J. Schatz, 
Biotechnology ^^, 1138 (1993)) at their C-termini. 

In the experiments described herein, E. coli DH10B (BRL) was used for plasmid 
construction and E. coli SCSI (Stratagene) was used for the expression of GST-HD 
fusion proteins. Transformation of E. coli with plasmids and ligation mixtures was 
performed by electroporation using a Bio-Rad Gene Pulser (Richmond, CA). 
Transformed cells were spread on LB plates supplemented with appropriate 
antibiotics (J. Sambrook, E.F. Fritsch, and T. Maniatis. Molecular Cloning: A 
Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory Press, Plainview, NY, 
1989). For expression of GST fusion proteins, cells were grown in liquid TY medium 
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(5 g NaCI. 5 g yeast extract, and 10 g tryptone per liter) buffered with 20 vnM 
MOPS/KOH (pH 7.9) and supplemented with glucose (0.2%). thiamine (20 fig/ml), 
ampicillin (100 |ag/ml) and kanamycin (25 fxg/ml). 

The procedure for purification of GST fusion proteins is an adaption of the protocol of 
Smith and Johnson (D. B. Smith and K. S. Johnson, Gene 67. 31 (1988)). Unless 
indicated otherwise, all steps were performed at 0-4*'C. 

First, 100 ml TY medium were inoculated with a single colony containing the 
expression plasmid of interest, and the culture was incubated at 37°C overnight with 
shaking. Then. 1.5 liter TY medium were inoculated with the overnight culture and 
grown at 37°C until an ODeoO of 0.6 was reached. IPTG was added to a final 
concentration of 1 m/W, and the culture continued to grow at 37''C for 3.5 h with 
vigorous shaking. The culture was chilled on ice, and the cells harvested by 
centrifugation at 4000 x g for 20 min. 

Cells were washed with buffer A [50 mM sodium phosphate (pH 8), 150 mM NaCI. 
and 1 m/W EDTA]. If neccessary, the cell pellet was stored at -70^C. Cells were 
resuspended in 25 ml buffer A. PMSF and lysozyme (Boehringer Mannheim) were 
added to 1 mM and 0.5 mg/mi, respectively, and incubated on ice for 45 min. Cells 
were lysed by sonication (2 x 45 s, 1 min cooling, 200-300 Watt), and Triton X-100 
was added to a final concentration of 0.1% (v/v). The lysate was centrifuged at 30.000 
X g for 30 min, and the supernatant was collected. 

5 ml of a 1:1 slurry of GST-agarose (Sigma), previously equilibrated in buffer A, was 
added and the mixture was stirred for 30 min. The slurry was poured into a 1.6 cm 
diameter column, washed once with 40 ml buffer A containing 1 mM PMSF and 0.1 % 
Triton X-100 and twice with 40 ml buffer A containing 1 mM PMSF. The protein was 
eluted with 5 x 2 ml buffer A containing 15 mM reduced glutathione (Sigma). Aliquots 
of the fractions were analyzed by SDS-PAGE and the fractions containing purified 
GST fusion protein were combined. Finally, the pooled fractions were dialysed 
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overnight against buffer B [20 m/W Tris/HCI (pH 8). 150 rr)M NaCI, 0.1 rr\M EDTA and 
5 % (v/v) glycerol], aliquotted, freezed in liquid nitrogen and stored at -ZO'^C. 

Typical yields were 10 - 20 mg for GST-HD20DP and -HD51DP and 5-10 mg for 
GST-HD20DPBio and -HD51DPBio per liter of bacterial culture. Protein concentration 
was determined using the Coomassie protein assay reagent from Pierce with BSA as 
a standard. 

The GST-huntingtin fusion proteins (2 mg) were digested with bovine factor Xa (New 
England Biolabs) or with modified trypsin (Boehringer Mannheim, sequencing grade) 
at an enzyme/substrate ratio of 1:10 (w/w) and 1:20 (w/w). respectively. The reaction 
was carried out in 20 ^1 of 20 mM Tris/HCI (pH 8), 150 m/W NaCI and 2 mM CaCl2. 
Incubations with factor Xa were performed at 25**C for 16 h. Tryptic digestions were at 
37**C for 3 to 16 h. Digestions were terminated by the addition of 20 jil 4% (w/v) SDS 
and 100 m/W DTT, followed by heating at 98°C for 5 min. 

As shown in the previous examples, removal of the GST tag from the HD exon 1 
protein containing 51 glutamines (GST-HD51) by site-specific proteolytic cleavage 
results in the formation of high molecular weight protein aggregates, seen as 
characteristic fibrils or filaments on electron microscopic examination. Such ordered 
fibrillar structures were not detected after proteolysis of fusion proteins containing only 
20 (GST-HD20) or 30 (GST-HD30) glutamines, although light scattering 
measurements (Y, Georgalis, E.B. Starikov, B. Hollenbach, R. Lurz, E. Scherzinger. 
W. Saenger, H. Lehrach, and E.E. Wanker, Proc, Natl. Acad. Sci. USA 95, 6118 
(1998)) revealed that some form of aggregation also occured with these normal 
repeat-length proteins. In the present example, truncated GST-HD exon 1 fusion 
proteins with or without a C-terminai biotinylation tag (P. J. Schatz. Biotechnology ^"1, 
1138 (1993) were used. These fusion proteins contain either 20 or 51 glutamines but 
lack most of the proline rich region located downstream of the glutamine repeat (E. 
Scherzinger, R. Lurz, M. Trumaine, L. Margiarini, B. Hollenbach, R. Hasenbank, G. P. 
Bates, S. W. Davies, H. Lehrach, and E. E. Wanker, Cell 90, 549 (1997)). Potential 
factor Xa and trypsin cleavage sites within the GST-HD fusion proteins are shown in 
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Fig. 8. As outlined above, the proteins GST-HD20DP and -HD51DP were expressed 
in E. coll and affinity-purified under native conditions. They were then digested 
overnight with trypsin or faxtor Xa protease to promote the formation of 
polyglutamine-containing huntingtin aggregates. Fig. 9A shows an immunoblot of a 
cellulose acetate membrane to which the native GST-HD20DP and -HD51DP proteins 
and their factor Xa and trypsin cleavage products have been applied. 

To monitor the in vitro formation of polyglutamine-containing aggregates without the 
need for a specific antibody, a modified filter retardation assay was developed. In this 
assay, streptavidin-conjugated alkaline phosphatase (AP) is used to detect the 
insoluble protein aggregates retained on the cellulose acetate filter membrane. 
Streptavidin binds specifically to the biotinylation tag (P. J. Schatz, Biotechnology 11. 
1138 (1993)) that has been added C-terminal to the polyglutamine tract in the fusion 
proteins GST-HD20DPBio and -HDSIDPBio (Fig. 7) (see Example 8 for details). Fig. 
10A shows that the modified aggregation assay gives results comparable to those 
obtained with the non-biotinylated fusion proteins in that insoluble aggregates are 
produced from the trypsin-treated GST-HD51DPBio protein but not from the 
uncleaved GST-HD51DPBio protein or the corresponding 20 repeat samples. Using 

either fluorescent (AttoPhos™) or chemiluminescent (CDP-Sfar™) substrates for 
alkaline phosphatase, it is possible to capture and quantify the filter assay results with 
the Boehringer Lumi-lmager F1 system. With both AP substrates, aggregates formed 
from as little as 5-10 ng of input GST-HD51DPBio protein were readily detected on 
the cellulose acetate membrane, and signal intensities increased linearly up to 250 ng 
effusion protein applied to the filter (Fig. 10B). 

Example 6: 

Isolation of amyloid-iike protein aggregates from transfected COS-1 cells 

To examine whether polyglutamine-containing aggregates are also formed in 
vivo, HD exon 1 proteins with 20, 51 or 93 glutamines (without a GST tag) were 
expressed in COS-1 cells. Whole cell lysates were prepared, and after centrifugation. 
the insoluble material was collected and treated with DNasel and trypsin to lower the 
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viscosity. The resulting protein mixture was then boiled in SDS and analyzed using 
the dot-blot filter retardation assay (see Example 8). In more detail, the following 
experimental protocol was carried out; 

COS-1 cells were grown in Dulbecco's modified Eagle medium (Gibco BRL) 
supplemented with 5% (w/v) fetal calf serum (FCS) containing penicillin (5 U/ml) and 
streptomycin (5 ng/ml), and transfection was performed as described (A. Sittler, D. 
Devys, C. Weber, and J.-L. Mandel, Hum. Mol. Genet. 5, 95 (1996)). 

COS-1 cells transfected with the mammalian expression plasmids pTL1-CAG20, 
pTL1-CAG51 and pTL1-CAG93 were harvested 48 h after transfection. The cells 
were washed in ice cold PBS, scraped and pelleted by centrifugation (2000 x g, 10 
min, 4°C). Cells were lysed on ice for 30 min in 500 ml lysis buffer [50 mM Tris/HCI 
(pH 8.8), 100 mM NaCI, 5 miW MgCl2, 0.5% (w/v) NP-40, 1 mM EDTA] containing the 
protease inhibitors PMSF (2 m/W). leupeptin (10 ^l/ml), pepstatin (10 ^ig/ml), aprotinin 
(1 ng/ml) and antipain (50 |ag/ml). insoluble material was removed by centrifugation 
for 5 min at 14000 rpm in-a microfuge at 4°C. Pellets containing the insoluble material 
were resuspended in 100 ml DNase buffer [20 m/W Tris/HCI (pH 8.0), 15 mM MgCl2]. 
and DNase I (Boehringer Mannheim) was added to a final concentration of 0.5 mg/ml 
followed by incubation at 37''C for 1 h. After DNase treatment the protein 
concentration was determined by the Dot Metric assay (Geno Technology) using BSA 
as a standard. Eight ^1 1 M Tris/HCI (pH 8.4), 1 nl 1% (w/v) SDS. 1 ^l 0.2 M CaCl2 
and 10 nl trypsin (0.25 mg/ml) were then added, and the mixture was incubated for an 
additional 4 h at SZ'C. Digestions were terminated by adjusting the mixtures to 20 
mM EDTA, 2% (w/v) SDS and 50 rr\M DTT, followed by heating at 98^ for 5 min. 

Fig. 9C shows that insoluble protein aggregates are being formed in transfected COS 
cells expressing the HD exon 1 protein with 51 and 93 glutamines but not In COS 
cells expressing the normal exon 1 allele with 20 glutamines or in the non-transfected 
control cells. Thus, as observed in vitro with purified GST fusion proteins, formation of 
high molecular weight protein aggregates in vivo occurs in a repeat length-dependent 
way and requires a polyglutamine repeat in the pathological range. In addition, like 
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the in vitro aggregates, the HD exon 1 aggregates formed in vivo are resistant to 
digestion with trypsin as well as to boiling in 2% (w/v) SDS. 

Example 7: 

Isolation of amyloid-like protein aggregates from Alzheimer s disease brain 

It has been shown that the neurodegenerative disorder Alzheimer's disease (AD) is 
caused by the the formation of p-amyloids and neurofibrillar tangles (NFTs) mainly 
occuring in the neocortex, hippocampus and amygdala (K. Beyreuther, and C.L. 
Masters, Nature 383, 476 (1996)). To determine whether these structures can be 
detected by the dot-blot filter retardation assay brain extracts of patients and controls 
were prepared and analyzed using the anti-Tau, anti-p-amyloid and anti-HD1 
antibodies. 

Fig. 12 shows that with the anti-Tau and anti-p-amyloid antibodies NFTs and p- 
amyloids were detected in brain extracts prepared from patients A2 and A3, but not in 
brain extracts prepared from patient A1 and the controls. Clinical studies revealed that 
the patients A2 and A3 had Alzheimer's disease with an intermediate and severe 
intellectual impairment, respectively, whereas patient A1 suffered only from moderate 
intellectual impairment. This indicates that the results obtained with the filter 
retardation assay correlate with the severity of the disease. Using the HD1 antibody in 
the brain extracts prepared from AD patients and controls no aggregated huntingtin 
protein was detected. However, the antibody reacted with the GST-HD51 protein 
which was used as a positive control. 

Human cerebral cortex (- 500 mg) was homogenized in 2.5 ml of lysis buffer (0.32 M 
sucrose, 1 mM MgCl2, 5 mM KH2PO4, pH 7.0, 1 mM PMSF) using nine strokes of a 
glass homogenizer. The homogenat was centrifuged for 15 min at 500 x g to remove 
the nuclei. The original supernatant was then centrifuged at 93500 x g for 1 h yielding 
a membrane pellet. The pellet was dissolved in 2 - 5 ml 100 mM Tris-HCI (pH 8). 
0.5% SDS and trypsin (Boehringer Mannheim, sequencing grade) was added to a 
final concentation of 0.05 mg/ml followed by incubation at 37°C overnight. Digestions 
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were terminated by adjusting the mixtures to 2% SDS and 50 mM DTT, followed by 
heating at 98°C for 5 min. The mixture was centrifuged for 1 h at 110000 x g and the 
resulting pellet was resuspended in 100 iiil of water. Aliquots (2-10 fxl) were then used 
for the analysis with the dot-blot filter retardation assay. 

Example 8: 

Dot-biot filter retardation assay 

The filter assay used to detect polyglutamine-containing huntingtin protein aggregates 
has been described (hereinabove and in E. Scherzinger, R. Lurz. M. Trumaine, L. 
Margiarini, B. Hollenbach, R. Hasenbank, G. P. Bates, S. W. Davies, H. Lehrach, and 
E. E. Wanker, Cell 90, 549 (1997)), Denatured and reduced protein samples were 
prepared as described above, and aliquots corresponding to 50-250 ng fusion protein 
(GST-HD20DP and GST-HD51DP) or 5-30 |ag extract protein (pellet fraction) were 
diluted into 200 ^il 0.1% SDS and filtered on a BRL dot blot filtration unit through a 
cellulose acetate membrane (Schleicher and Schueil. 0.2 ^im pore size) that had been 
preequilibrated with 0.1% SDS. Filters were washed 2 times with 200 ix\ 0.1% SDS 
and were then blocked in TBS (100 mM Ths/HCI, pH 7.4, 150 mM NaCI) containing 
3% nonfat dried milk, followed by incubation with the anti-HD1 (1:1000) (see above 
and E. Scherzinger, R. Lurz, M. Trumaine, L. Margiarini, B. Hollenbach, R. 
Hasenbank, G. P. Bates, S. W. Davies, H. Lehrach, and E. E. Wanker, Cell 90, 549 
(1997), the anti-Tau (Dako. 1:1000) or the anti-p-amyloid antibody (Dako. 1:300). The 
filters were washed several times in TBS, then incubated with a secondary anti-rabbit 
or anti-mouse antibody conjugated to horse raddish peroxidase (Sigma, 1:5000) 
followed by ECL (Amersham) detection. The developed blots were exposed for 
various times to Kodak X-OMAT film or to a Lumi-imager (Boehringer Mannheim) to 
enable quantification of the immunoblots. 

For detection and quantification of polyglutamine-containing aggregates generated 
from the protease-treated fusion proteins GST-HD20DPBio and -HD51DPBio, the 
biotin/streptavidin-AP detection system was used. Following filtration, the cellulose 
acetate membranes were incubated with 1% (w/v) BSA in TBS for 1 h at room 
temperature with gentle agitation on a reciprocal shaker. Membranes were then 



wo 99/06838 



31 



PCT/EP98/04810 



incubated for 30 min with streptavidin-alkaline phosphatase (Promega) at a 1:1000 
dilution in TBS containing 1% BSA. washed 3 times in TBS containing 0.1% (v/v) 
Tween 20 and 3 times in TBS, and finally incubated for 3 min with either the 
fluorescent alkaline phosphatase substrate AttoPhosTM or the chloro-substituted 1 ,2- 
dioxetane chemiluminescence substrate CDP-SfarTM (Boehringer Mannheim) in 100 
mM Tris/HCI. pH 9.0, 100 vnM NaCI and 1 mM MgCl2. Fluorescent and 
chemiluminescent signals were imaged and quantified with the Boehringer Lumi- 
Imager F1 system and LumiAnalyst^M software (Boehringer Mannheim). 

Example 9: 

Microtitre plate filter retardation assay 

To process a large number of proteolytic- digestion reactions in parallel, a microtitre 
plate filter retardation assay was developed. In this assay a 96-well microtitre plate 
containing a cellulose acetate membrane with a pore size of 0.45 mm (Whatman 
Polyfiltronics) was used for the retention, of polyglutamine-containing protein 
aggregates. 

The following experimental protocol was employed: 

First, 15 ^l GST fusion protein solution (200 |ag/ml GST-HD51DPBio or GST- 
HD20DPBio in buffer P [20 mM Tris/HCI (pH 8.0), 150 mM NaCI]) and 15 ^1 trypsin 
solution (10 i^g/ml trypsin (Boehringer Mannheim, sequencing grade) in buffer P) were 
combined in a 96-well Thermo-Fast®96 tube plate (Advanced Biotechnologies LTD) 
using a multi channel pipette (Eppendorf), and the microtitre plate was incubated for 
16 hours at 37X. Then 30 |xl SDS/DTTsolution (4% SDS, 100 mM DTT in buffer P) 
were added to each well, the plate was sealed with a microtitre plate sealer (Biostat 
LTD) and the plate was heated in a 96-we!l MasterCycler (Eppendorf-Netheler-Hinz) 
for 5 min at 98°C. 

The sealing was removed and 50 ^il of the reaction mix were transferred into each 
well of a new 96-well microtitre plate containing a 0.45 jam cellulose acetate 
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membrane, pre-equilibrated with 0.1% (w/v) SDS, using a multl channel pipette. For 
equilibration of the cellulose acetate membrane, the microtitre plate was placed into 
the QIAvac Manifold-96 (Qiagen) and 200 |al 0.1% SDS was pipetted into each well of 
the plate. Vacuum was then applied until the SDS solution had passed through the 
filter. Prior to addition of the protein solution, each well of the filter plate was 
preloaded with an additional 200 ^l of 0.1% SDS. The diluted protein solution was 
then filtered through the membrane by applying vacuum. 

The filterplate was washed with 2 x 200 ^il 0.1% SDS and 2 x 200 ml TBS (100 mM 
Tris/HCI (pH 7.4), 150 n\M NaCI). Vacuum was used to remove wash solutions from 
the membrane. 200 \x\ 0.2% (w/v) BSA in TBS were pipetted into each well of the 
filterplate. and the plate was incubated for 1 h at room temperature (RT) (blocking). 
Blocking buffer was removed by pipetting. 

Next, 200 |Lil streptavidin alkaline phosphatase (1:1000, Promega) in 0.2% (w/v) 
BSA/TBS were added to each sample, and the filterplate was incubated for 1 h at RT. 
Streptavidin AP buffer was removed by pipetting. The filterplate was washed with 3 x 
200 ^l TTBS [100 m/WTris/HCI (pH 7.4), 150 mM NaCI, 0.1% (v/v) Tween 20] and 3 x 
200 jal TBS. Vacuum was used to remove wash solutions. 

200 ^il detection buffer (50 vnM Tris/HCI (pH 9.0), 500 mM NaCI, 1 mM Mg CI2) were 
added to each sample, incubated for 1 min and vacuum was applied to remove the 
buffer. 200 ^1 Attophos^M (10 m/W AttoPhos^M) jp detection buffer were pipetted into 
each well of the filterplate, incubated for 1 h at RT, vacuum was applied to remove 
the buffer, and the fluorescence emission of each well was measured with the 
CytoFiuor®4000 (Perseptive Biosystems) at 485+/-20 (excitation) and 530 +/-25 
(emission). Finally, the resultant images were analysed with CytoFluor 4.1 software 
and MS Excel 7.0. 

As expected from the text set of experiments, using fusions of GST and the full-length 
HD exon 1 protein, only the cleavage products of GST-HD51DP were retained by the 
filter and were detected by the huntingtin-specific antibody HD1, indicating the 



wo 99/06838 PCT/EP98/0481 0 

33 

formation of high molecular weight HD51DP aggregates from this fusion protein. 
Scanning electron microscopy of the material retained on the surface of the 
membrane revealed bunches of long fibrils or filaments (Fig. 9B), which were not 
detected after filtration of the uncleaved GST-HD51DP preparation or the protease- 
treated GST-HD20DP preparation. These results indicate that an elongated 
polyglutamine sequence but not the proline rich region in the HD exon 1 protein is 
necessary for the formation of high molecular weight protein aggregates in vitro. 

Essentially, the same results as with the dot blot filter retardation assay were obtained 
when the fusion proteins GST-HD20DPBio and -HDSIDPBio were analysed with the 
microtitre plate filter retardation assay, indicating that this assay can be used for the 
high throughput isolation of chemical compounds from chemical libraries (Fig. 11 A 
and B). 
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CLAIMS 



1. A method of detecting the presence of detergent- or urea-insoluble 
amyloid-like fibrils or protein aggregates on a filter comprising the 
following steps: 

(a) contacting said filter with material suspected to comprise said fibrils 
or aggregates; and 

(b) detecting whether said fibrils or aggregates are retained on said 
filter. 

2. The method of claim 1 wherein said amyloid-like fibrils or protein 
aggregates are indicative of a disease. 

3. The method of claim 2 wherein said disease is a human disease, 

4. The method of claim 2 or 3 wherein said disease is associated with a 
polygtutamine expansion. 

5. The method of any one of claims 2 to 4 wherein said disease is 
Huntington's disease, spinal and bulbar muscular atrophy, dentarorubral 
pallidoluysian atrophy, spinocerebellar ataxia type-1, -2, -3, -6 or -7, 
Alzheimer disease, BSE, primary systemic amyloidosis, secondary 
systemic amyloidosis, senile systemic amyloidosis, familial amyloid 
polyneuropathy I, hereditary cerebral amyloid angiopathy, hemodialysis- 
related amyloidosis, familial amyloid polyneuropathy III, Finnish hereditary 
systemic amyloidosis, type II diabetes, medullary carcinoma of the 
thyroid, spongiform encephalopathies: Kuru, Gerstmann- Straussler- 
Scheinker syndrome (GSS), familial insomnia, scrapie, atrial amyloidosis, 
hereditary non-neuropathic systemic amyloidosis, injection-localized 
amyloidosis, hereditary renal amyloidosis, or Parkinson's disease. 

6. The method of any one of claims 1 to 5 wherein said filter is comprised of 
material with low protein adsorption. 
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7. The method of claim 6 wherein said material with low protein adsorption is 
cellulose acetate. 

8. The method of any one of claims 1 to 7 wherein, prior to step (b). the 
following step is carried out: 

(b') washing said filter so as to remove detergent- or urea-soluble 
material. 

9. The method of any one of claims 1 to 8 wherein detergent- or urea- 
soluble material is simultaneously with or subsequent to step (a), sucked 
through said filter. 

10. The method of any one of claims 1 to 9 wherein detection in step (b) is 
effected by an antibody, or (poly)peptide, preferably a tag or an enzyme, 
or a fragment or derivative thereof or a chemical reagent that specifically 
binds to said fibrils or aggregates. 

11. The method of any one of claims 1 to 9 wherein detection in step (b) is 
effected by electron microscopy, electron scanning microscopy, 
fluorescence or chemiluminescence. 

12. The method of any one of claims 1 to 1 1 wherein said material is derived 
from tissues or cells of bacteria, yeast, fungi, plants, insects, animals, 
preferably mammals, humans, from a transgenic animal or a transgenic 
plant. 

13. The method of any one of claims 1 to 11 further comprising the following 
steps prior to step (a): 

(a*) incubating a fusion protein comprising a (poiy)peptide that enhances 
solubility and/or prevents aggregation of said fusion protein, an 
amyloidogenic (poly)peptide that has the ability to self-assemble into 
amyloid-like fibrils or protein aggregates when released from said 
fusion protein and a cleavable site that separates the above- 
mentioned components of the fusion protein in the presence of a 
suspected inhibitor of amyloid-like fibril or protein aggregate 
formation; and 
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(a") simultaneously with or after step (a*), further incubating with a 
compound that induces cleavage at said cleavage site. 

14. The method of claim 13 wherein said cleavable site is an enzymatically 
cleavable site or a chemically cleavable site or a site cleavable by intein 
self-cleavage in the presence of thiols. 

15. The method of claim 13 or 14 further comprising, prior to step (b) and 
after step (a"): 

(a"') incubation with an inhibitor of said compound that induces cleavage. 

16. The method of any one of claims 13 to 15 wherein said amyloidogenic 
(poly)peptide comprises a polyglutamine expansion. 

17. The method of any one of claims 4 to 16 wherein said polyglutamine 
expansion comprises at least 35. preferably at least 41, more preferably 
at least 48 and most preferably at least 51 glutamines. 

18. The method of any one of claims 1 to 17 wherein said contacting is 
effected by dotting, spotting or pipetting said material onto said filter. 

19. The method of any one of claims 1 to 18 wherein said filter is a filter 
membrane. 



20. The method of any one of claims 1 to 19 wherein said detergent is SDS 
or Triton X-IOO. 

21. An inhibitor identified by the method of any one of claims 13 to 19. 

22. The inhibitor of claim 21 which is an antibody or a derivative or functional 
fragment thereof, a peptide or a chemical reagent. 

23. A pharmaceutical composition comprising the inhibitor of claim 21 to 22 
and a pharmaceutically acceptable carrier and/or diluent, 

24. A diagnostic composition comprising 

(i) a fusion protein as defined in any one of the preceding claims. 
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25. The diagnostic composition of claim 24 further comprising 

(ii) a filter as defined in any one of the preceding claims optionally or 
preferably contained in a microtiter plate; and optionally 

(iii) a compound that induces cleavage as defined in any one of the 
preceding claims; and optionally 

(iv) an inhibitor of said compound of (c); and optionally 

(v) suitable buffer solutions. 
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VERTRAC 



#R DIE INTERNATIONALE ZUS^^ 
DEM GEBIET DES PATENTwSPn 



ENARBEIT 
S 



PCT 

INTERNATIONALER RECHERCHENBERICHT 

(Artikel 18 sowie Regein 43 und 44 PCT) 



Aktenzeichen des Anmeiders Oder Anwaits 
C 1974 PCT 


WEITERES siehe Mitteilung uber die Ubermittlung des tnternationalen 

Recherchenberichts (Formblatt PCT/ISA/220) sowie. soweit 
VORGEHEN zutreffend, nachstehender Punkt 5 


Internationales Aktenzeichen 

PCT/EP 98/04810 


Internationales Anmeldedatum 
(Tag/Monat/Jahr) 

31/07/1998 


(Fruhestes) Prioritatsdatum (Tag/Monat/Jahr) 

01/08/1997 


Anmelder 

MAX-PLANCK-GESELLSCHAFT ZUR FORDERUNG DER et al . 



Dieser internationale Recherchenbericht wurde von der Internationalen Recherchenbehdrde erstellt und wird dem Anmelder gemSR 
Artikel 18 ubermittelt. Eine Kopie wird dem Internationalen Buro Qbermittelt 

Dieser internationale Recherchenbericht umfaBt insgesamt _3 Blatter. 

Pn Daruber hinaus liegt ihm jeweils eine Kopie der in diesem Bericht genannten Unterfagen zum Stand der Technik bei. 



1. Grundlage des Berichts 

a. Hinsichtlich der Sprache ist die internationale Recherche auf der Grundlage der internationalen Anmeldung in der Sprache 
durchgefuhrt worden. In der sie eingereicht wurde, sofern unter diesem Punkt nichts anderes angegeben ist. 

I I Die internationale Recherche ist auf der Grundlage einer bei der Behorde eingereichten Ubersetzung der internationalen 
Anmeldung {Regel 23.1 b)) durchgefuhrt worden. 

b. Hinsichtlich der in der internationalen Anmeldung offenbarten Nucleotid- und/oder Aminosauresequenz Ist die internationale 
Recherche auf der Grundlage des SequenzprotokoHs durchgefuhrt worden. das 

[X] in der internationalen Anmeldung in Schriflicher Form enthalten ist. 

I I zusammen mit der internationalen Anmeldung in computerlesbarer Form eingereicht worden ist. 

I I bei der Behorde nachtraglich in schriftlicher Form eingereicht worden ist. 

Pn bei der Behorde nachtraglich in computerlesbarer Form eingereicht worden ist. 

[X] Die ErklSrung. daR das nachtraglich erngereichte schriftliche Sequenzprotokoil nicht uber den Offenbarungsgehalt der 
internationalen Anmeldung im Anmeldezeitpunkt hinausgeht. wurde vorgelegt. 

[X] Die Erklarung. daf3 die in computerlesbarer Form erfaf3ten Informationen dem schriftlichen Sequenzprotokoil entsprechen, 
wurde vorgelegt. 

^* CZ] Bestimmte Anspruche haben sich als nIcht recherchierbar erwiesen (siehe Feld I). 
^- [m Mangelnde Einheitllchkeil der Erfindung {siehe Feld II). 

4. Hinsichtlich der Bezeichnung der Erf indung 

Pn wird der vom Anmelder eingereichte Wortlaut genehmigt. 
I I wurde der Wortlaut von der Behdrde wie folgt festgesetzt: 



Hinsichtlich der Zusammenfassung 

PY] wird der vom Anmelder eingereichte Wortlaut genehmigt. 

wurde der Wortlaut nach Regel 38.2b) in der in Feld ill angegebenen Fassung von der Behorde festgesetzt Der 
I I Anmelder kann der BehOrde innerhalb eines Monats nach dem Datum der Absendung dieses internationalen 

Recherchenberichts eine Steltungnahme vorlegen. 

Folgende Abbildung der Zeichnungen ist mit der Zusammenfassung zu veroffentlichen: Abb. Nr. 7 - 



I I wie vom Anmelder vorgeschlagen | | keinederAbb. 

pT] weil der Anmelder selbst keine Abbildung vorgeschlagen hat. 
I I weil diese Abbildung die Erfindung besser kennzeichnet. 
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A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 G01N33/68 A51K35/0G A61K38/00 A61K39/00 



According to International Patent Classification (IPC) or to both national class If Icatron and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 5 GOIN A61K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A,P 



EP 0 206 302 A (CIBA GEIGY AG) 
30 December 1986 
see page 3 - page 4 

EP 0 854 364 A (NARANG HARASH KUMAR) 
22 July 1998 | 
see claims; examples 

US 5 234 814 A (CARD JOHN P ET AL) 
10 August 1993 

see column 4 - column 7; example 3 

WO 96 12544 A (GEN HOSPITAL CORP ;TANZI 
RUDOLPH E (US); BUSH ASHLEY I (US); MOIR) 
2 May 1996 
see examples 



-/- 



1-3,5, 
10-12 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



' Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(3) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



'T" later document published after the international filing data 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y* document of particular relevance: the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"A" document member of the same patent family 



Date of the actual completion of the international search 



28 April 1999 



Date of mailing of the international search report 



18/05/1999 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 
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Moreno, C 
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through membrane filtration method." 
MEMBRANE, 
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XP002101228 

see the whole document 
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This is In reply to the Written Opinion Issued by the European Patent Office on July 
27, 1999 In the above-referenced case. 

1. Unity of the Invention (Rule 13.1 PCT) 

Applicant holds the view that the inhibitor of claim 21 and the subject matter of 
claims dependent on claim 21 form a common inventive concept with the 
remainder of the claims since said Inhibitor Is a product that is Identified (only) 
by the method of claim 13 et seq. in this regard, .we wish the Examiner to note 
that we do not agree with the decision of the Technical Board In the case T 
020/94 of November 4, 1999; see headnote 2. 



Nevertheless, if the Examiner maintains his unity objections, applicant reserves 
the right to file any subject matter to be excised from the application in one or 
more divisional applications. 
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2. Clarity (Art. 6 PCT) 

We do not concur with the Examiner's view that claim 1 contravenes the 
requirements of Art. 6 PCT (section VIII of the Written Opinion). Rather, the 
method of claim 1 requires two steps which can clearly be performed as such by 
the person skilled in the art and thus constitute technical features. The second 
step ("detecting whether said fibrils or aggregates are retained on said filter") 
teaches the person skilled in the art that a detection step is required in order to 
complete the method of the invention and arrive at a desired result. On the basis 
of his common general knowledge, the person skilled in the art is in the position 
to choose from various established methods to effect detection of bound 
material. An example of such an established method is provided on the bottom 
of page 3 of the application as filed. 

In view of the above, we believe that step (b) of claim 1 is not only a result to be 
achieved, but is read by the person skilled in the art as a technical feature that 
can immediately be reduced to practice using conventional technology. 

3. Novelty (Art. 33(2) PCT) 

We respectfully submit that we cannot concur with the Examiner's view: on 
novelty of the claimed invention either (section V of the Written Opinion). EP-A 0 
206 302 (Dl) teaches a method of immunologically analyzing serum amyloid A 
protein (SAA) and serum amyloid P-component (SAP). SAA is an ai globulin 
consisting of a single polypeptide chain with a molecular weight between 11,500 
and 14,000 Daltons. SAP is a 9.5S ai glycoprotein of 235,000 Daltons (see Dl, 
page 1, last paragraph). The selective binding of these proteins particularly to 
plastic surfaces, but also to filtered papers appears to depend on their 
interaction with bi-valent metal ions (Dl, page 3, last paragraph). Dl is, 
however, completely silent on the possibility that detergents or urea-insoluble 



amvloid-like fibrils or protein aggregates may be selectively retained on a filter. 
Consequently, the claimed subject matter is novel over the prior art. 

4. Inventive Step (Art. 33(3) PCT) 

We furthermore hold the view that the claimed subject matter cannot be derived 
from the disclosure content of Dl in an obvious manner. Particularly, we deny 
that the person skilled in the art, starting from the knowledge that certain serum 
proteins bind to solid carriers, would conclude without further ado that 
detergents or urea-insoluble amyloid-like fibrils or protein aggregates selectively 
bind to a filter material. For these reasons, we believe that the claimed subject 
matter is also inventive. 

5- Requests 

On the basis of the above, we request reconsideration of the Examiner's 
position such that a positive IPER be issued. Should any questions be 
outstanding and deemed necessary for discussion prior to the issuance of the 
IPER, the undersigned is prepared to discuss them via the telephone. 
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Applicants or agenfs file reference 
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REPLY DUE 
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31/07/1998 



Priority date (day/month/year) 
01/08/1997 



International Patent Classification (IPC) or both national classification and IPC 
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Applicant 

M/OC-PLANCK-GESELLSCHAFT ZUR F(DRDERUNG ... et al. 



1 . This written opinion is the first drawn up by this International Prelinninafy Examining Authority. 

2. This opinion contains indications relating to the following items: 

1 S Basis of the opinion 

regard to novelty, inventive step and industrial applicability 

regard to novelty, inventive step or industrial applicability; 
jment 



II 


□ 


III 




IV 


□ 


V 


IS 


VI 


□ 


VII 


□ 


VIII 





Reasoned statement under Huie t)e.2(a)(ii) witn regard 
citations and explanations supporting such statement 



Certain observations on the international application 
The applicant is hereby invited to reply to this opinion. 

See the time limit indicated above. The applicant may, before the expiration of that time limit 
. .^.^ . X — extension, see Rule66.2fd^. 



When? 
How? 
Also: 



See the time limit indicated above. The applicant may, before I 
request this Authority to grant an extension, see Rule 66.2(d). 

By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 
For the form and the language of the amendments, see Rules 66.8 and 66.9. 

For an additional opportunity to submit amendments, see Rule 66.4, 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis. 

For an informal communication with the examiner, see Rule 66.6. 

preliminary examination report will be established on the basis of this opinion. 



If no reply Is filed, the international 

The final date by which the 
examination report must be 



4. The final date by which the international preliminary 

examination reoort must be established according to Rule 69.2 is: 01/1 2/1 999. 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. (+49-89) 2399-0 Tx: 523656 epmu d 

Fax: (-M19-89) 2399-4465 



Authorized officer / Examiner 
Wieser, M 



Formalities officer (incl. extension of time limits) 
Danti, B 

Telephone No. (+49-89) 2399 8161 




Form PCT/lPEA/408 (cover sheet) (January 1994) 



WRITTEN OPINION 



International application No. PCT/EP98/0481 0 



I. Basis of th opinion 

1 . This opinion has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office 
in response to an invitation under Articie 14 are referred to in this opinion as "originaliy filed",): 

Description, pages: 

1 -38 as originally filed 

Claims, No.: 

1 -25 as originally filed 

Drawings, sheets: 

1/12-12/12 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. This opinion has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

: :) 4. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been and will not be examined in respect of: 

□ the entire international application, 
la claims Nos. 21-25, 

because: 

n the said intemational application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specify): 

Form PCT/IPEA/408 (Boxes l-VIII, Sheet 1 ) (January 1994) 



WRITTEN OPINION International application No. • PCT/EP98/0481 0 



IS the description, claims or drawings {indicate particular elements beloW) or said claims Nos. 21-25 are so 
unclear that no meaningful opinion could be formed {specify): 

see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no intemational search report has been established for the said claims Nos. . 

V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Claims 1-3,5,10-12 NO 
Claims 1-12 NO 
Claims 

2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, delscription, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 



Novelty (N) 
inventive step (IS) 
Industrial applicability (lA) 



Form PCT/I PEA/408 (Boxes l-VIII. Sheet 2) (January 1994) 




WRITTEN OPINION International application No. PCT/EP98/04810 

SEPARATE SHEET 



Section III: 

The chemical products according to claims 21-25 are not defined in a way which 
allows to unambiguously identify them. These claims are not clear and do not 
meet the requirements of Article 6 PCT. A meaningful examination of novelty and 
inventive step is not possible. 

Section V: 

The subject-matter of claims 1-3,5 and 10-12 is anticipated by the disclosure in 
EP-A-0 206 302 (see claims and pages 3-4). These claims are not novel and do 
not meet the requirements of Article 33(2) PCT. 

The subject-matter of claims 4 and 6-9 is not based on an inventive concept per 
se contrary to the requirements of Article 33(3) PCT. 

Section VIII: 

1 . The subject-matter of independent claim 1 is not clear (Article 6 PCT). 

Article 6 PCT has to be interpreted as meaning not only that an independent claim 
must be comprehensible from a technical point of view but also that it must define 
clearly the object of the invention, that is to say indicate all the essential features 
thereof. 

At present claim 1 does not give any technical feature that would allow a skilled 
person to carry out the claimed detection method. The claim consists only of a 
statement describing the result to be achieved ("detecting whether said fibrils or 
aggregates are retained on said filter"). The information that the substances to be 
detected (claims 2-5) are indicative of a disease is unable to define a method for 
their detection. 

2. Besides the objection raised in Section III above, the subject-matter of claims 21- 
25, does not seem to be so linked with the subject-matter of claims 1-20 as to 
form a single general inventive concept (Rule 13.1 PCT). 
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VERTRAG iVFt DIE INTERNATIONALE ZUSAIflWENARBEIT 
AUF DEM GEBIET DES PATENTWESENS 

PCT 

INTERNATIONALER RECHERCHENBERICHT 

(Artikel 18 sowie Regein 43 und 44 PCT) 



Aktenzeichen des Anmelders Oder Anwalts 
C 1974 PCT 


WEITERES siehe Mitteilung uber die Ubermittlung des internationalen 

Recherchenberichts (Fornnblatt PCT/lSA/220) sowie, soweit 
VORGEHEN zutreffend, nachstehender Punkt 5 . 


Internationales Aktenzeichen 

PCT/EP 98/04810 


Internationales Anmeldedatum 
(Tag/Monat/Jahr) 

31/07/1998 


(Fruhestes) Prioritatsdatum (Tag/Monat/Jahr) 

01/08/1997 


Anmelder 

MAX-PLANCK-GESELLSCHAFT ZUR FORDERUNG DER et a1 . 



Dieser internationale Recherchenbericht wurde von der Internationalen Recherchenbehorde erstellt und wird dem Anmelder gemaB 
Artikel 18 ubermlttelt, Eine Kopie wird dem Internationalen Buro ubermittelt. 

Dieser internationale Recherchenbericht umfa3t insgesamt _3 Blatter. 

|X| Daruber hinaus liegt ihm jeweils eine Kopie der in diesem Bericht genannten Unterlagen zum Stand der Technik bei. 



1. Grundlage des Berichts 

a. Hinsichtlich der Sprache ist die internationale Recherche auf der Grundlage der internationalen Anmeldung in der Sprache 
durchgefuhrt worden, in der sie eingereicht wurde, sofern unter diesem Punkt nichts anderes angegeben ist 

I I Die internationale Recherche ist auf der Grundlage einer bei der Behorde eingereichten Ubersetzung der internationalen 
Anmeldung (Regel 23.1 b)) durchgefuhrt worden. 

b. Hinsichtlich der in der internationalen Anmeldung offenbarten Nucleotid- und/oder Aminosauresequenz ist die internationale 
Recherche auf der Grundlage des Sequenzprotokolls durchgefuhrt worden, das 

[X] in der internationalen Anmeldung in Schriflicher Form enthalten ist. 

I I zusammen mit der internationalen Anmeldung in computerlesbarer Form eingereicht worden ist. 

I I bei der Behorde nachtrSglich in schriftlicher Form eingereicht worden ist. 

[X] bei der Behorde nachtraglich in computerlesbarer Form eingereicht worden ist. 

pr| Die ErklSrung, da3 das nachtraglich eingereichte schriftliche Sequenzprotokoll nicht uber den Offenbarungsgehalt der 
internationalen Anmeldung im Anmeldezeitpunkt hinausgeht, wurde vorgelegt. 

PC] Die Erkiarung, daB die in computerlesbarer Form erfafBten Informationen dem schriftlichen Sequenzprotokoll entsprechen, 
wurde vorgelegt. 

2. Q Bestimmte Anspruche haben sich als nicht recherchierbar erwiesen (siehe Feld I). 

3. Mangelnde Einheitlichkeit der Erfindung (siehe Feld II). 



Hinsichtlich der Bezeichnung der Erfindung 

PC] wird der vom Anmelder eingereichte Wortlaut genehmigt. 
I I wurde der Wortlaut von der Behdrde wie folgt festgesetzt: 



5. Hinsichtlich der Zusammenfassung 

rvTl wird der vom Anmelder eingereichte Wortlaut genehmigt. 

wurde der Wortlaut nach Regel 38.2b) in der in Feld III angegebenen Fassung von der BehCrde festgesetzt. Der 
I I Anmelder kann der BehOrde innerhalb eines Monats nach dem Datum der Absendung dieses internationalen 

Recherchenberichts eine Stellungnahme vorlegen. 

6. Folgende Abbtldung der Zeichnungen ist mit der Zusammenfassung zu veroffentlichen: Abb. Nr. 7 



I I wie vom Anmelder vorgeschlagen Q keine der Abb. 

pr| weil der Anmelder selbst keine Abbildung vorgeschlagen hat. 
I I weil diese Abbildung die Erfindung besser kennzeichnet. 
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